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Abstract 
This study sought to explore the relationship between the elements of the Community of 
Inquiry (CoI) framework and graduate-level students’ perceived educational experience.  
Further, it sought to determine if these elements, which include social presence, cognitive 
presence, and teaching presence, could be used to determine the likelihood of program retention.  
The quantitative study surveyed 384 graduate-level students from 10 programs at a small, 
Christian university.  Using the CoI framework as a theoretical basis, this study used factor 
analysis to validate the CoI survey designed by Arbaugh et al. (2008), multiple regression to 
determine the relationship between social presence, cognitive presence, and teaching presence to 
educational experience, and a logistic regression to determine if these elements were predictors 
of program retention.  The analysis found a positive relationship between each element of the 
CoI framework and students’ perceived educational experiences.  Logistic regression analysis 
revealed that a statistically significant model was created, however the amount of variance 
indicated that it was not useful to correlate the CoI elements with the likelihood of program 
retention.  The results underscore the importance of fostering social, cognitive, and teaching 
presence in online and hybrid programs, as each element contributes positively to students 
perceived educational experience.  This study may be used to inform future research regarding 
graduate-level students’ educational experience and the complex nature of graduate-level online 
retention. 
Keywords: Community of Inquiry, social presence, cognitive presence, teaching presence, online 
learning, hybrid, retention 
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CHAPTER 1 
Introduction 
 I began my career teaching at an elementary school.  Each morning, I observed my 
students running and playing with other children on the playground before the bell rang to signal 
the start of the school day.  Once in the classroom, my students and I worked hard to establish a 
climate of trust and a willingness to take risks as we embarked on a year-long adventure of 
learning.  As we engaged in critical inquiry, students turned their heads to look at one another; 
they raised their eyebrows as new ideas were presented, and we experienced a sense of awe as 
the wonder of discovery took root within each one of us.  Even as I type these words, specific 
moments, faces, and conversations spring to mind from those days in the classroom 20 years ago.   
Since moving into higher education, I still enjoy working in the classroom, but my 
classroom is now full of eager pre-service teachers who are confident that they will make a 
difference, not just in the life of one child, but with all students in their classrooms.  I read the 
exhaustion in their body language after they have spent a long day in their student teaching 
placements and face the prospect of the four hours of pedagogical instruction looming before 
them.  I hear the frustration in their voices as they recount particularly challenging situations 
with students.  I witness the compassion they extend as they comfort one another with a hug and 
a kind word after the disclosure of personal struggles.  I am confident in my ability to know each 
of my students, to foster a classroom community, to read their nonverbal communication, and to 
structure hands-on learning activities.   
In contrast, when I was assigned to teach my first online course, I was nervous I would 
not be able to read, hear, and witness the classroom dynamic in the virtual environment.  I 
questioned not only my ability to disseminate information to students, but also my knowledge of 
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an online learning environment.  Although I lacked professional development in online 
pedagogy, I was handed a duplicated course that another instructor had developed.  The students 
enrolled in the online course lived throughout the state and we would most likely never meet 
face-to-face.  I wondered how I would be able to replicate that sense of cohesion that I had 
enjoyed in my traditional teaching experience.  I contemplated ideas for learner engagement and 
struggled to design activities what were cognitively demanding via online forums.  Looking back 
with much chagrin, I realize I asked lower-level questions that required very little critical thought 
from the learners and assigned points based on the number of timely posts students made rather 
than on the quality of their interaction with course material.  I was unable to read non-verbal 
expressions to gauge the success of my teaching and, subsequently, I read my first online course 
evaluation with great trepidation.  Many students indicated that they would have preferred a 
face-to-face class to the online course they had just completed.  How could I redesign my online 
courses so that students not only learned the content, but felt connected to one another and to 
me? 
History of Online Learning 
Online learning has shown steady growth in popularity since its inception (Alexander, 
Lynch, Rabinovich, & Knutel, 2014; Lee & Choi, 2011, 2013; Moore & Fetzner, 2009).  
Traditional college and university enrollment of online courses continue to climb, with 25% of 
students enrolled taking at least one online class (Allen & Seaman, 2016).  In the fall of 2014, 
2.85 million of the total 5.8 million students taking online courses were exclusively enrolled in 
online programs rather than using their online coursework to supplement a predominately face-
to-face program.  Between 2012 and 2014, there was a 7% increase in online education during a 
timeframe when traditional higher education enrollment decreased (Allen & Seaman, 2016).  
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Online learning is accepted as an alternative to traditional face-to-face classroom settings and 
serves as a means of reaching a diverse student population (Allen & Seaman, 2013).  In fact, 
Allen and Seaman (2016) will cease publication of their annual survey because they now deem 
online learning to be mainstream rather than non-traditional. 
Distance learning has a long history in the United States.  After World War II, 
correspondence courses became popular (Reiach, Cassidy, & Averbeck, 2012).  Saba (2011) 
states that coursework mailed to consumers taking those courses was predominately education 
material related to trade and job training.  In the 1960s, the national conscience was awakened to 
the injustice of underserved populations, and the focus of distance education shifted to providing 
educational opportunities for children living in inner city poverty (Reiach et al., 2012; Saba, 
2011).  Public Broadcasting Service (PBS) and the Corporation for Public Broadcasting (CPB) 
were both created to meet the needs of these children (Saba, 2011).  This television-based 
distance learning transitioned to audio and videotaped instruction that individuals could choose 
as alternatives to face-to-face instruction.  In the 1990s, the main method of distance learning 
became online education, and rapidly grew in popularity as internet connectivity increased 
throughout the country (Alexander et al., 2014; Lee & Choi, 2011, 2013; Moore & Fetzner, 
2009). 
 Currently, colleges and universities are increasing their online course offerings.  In 2014, 
31% of graduate-level students were enrolled in distance education courses (U.S. Department of 
Education, National Center for Education Statistics, 2016).  This is an increase from 22% of 
graduate-level students in 2012 (U.S. Department of Education, National Center for Educational 
Statistics, 2014).  Given such rapid growth in distance learning, the online experience of students 
is compelling to study.  
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Format of Online Learning 
One key aspect of online learning is the use of asynchronous online platforms.  
Asynchronous discussions via forum posts allow students to engage with course material, with 
one another, and with the professor at times that are convenient to the student.  Using an online 
platform such as Blackboard, Moodle, or Canvas, the professor uploads course content in the 
form of documents, audio/video clips, and links to outside sources (Alexander et al., 2014).  
Students log into a secured site and gain access to the content.  Then they have opportunities to 
interact with classmates in threaded discussion boards and submit work to the professor for 
evaluation (Downing & Dyment, 2013).   
Asynchronous online discussions have many appealing features.  Asynchronicity allows 
learners to interact at times that are convenient to them.  Students enrolled in the class are not 
required to be at a certain place or even to be online at the same time (Loomis, 2000).  The 
instructor normally gives posting deadlines for them to meet.  Students can post from anywhere 
with an internet connection, meaning that distance and location are not hindrances to class 
participation (Howell, Williams, & Lindsay, 2003).  Internet access is freely available at many 
coffee shops, college campuses, and community buildings.  Furthermore, the online forum is 
usually provided by the university so the student is not required to purchase additional software.  
These factors allow a variety of learners to take classes who might not have been able to 
otherwise (Muller, 2008).   
Another benefit of asynchronous learning is that it allows students to think about course 
material and formulate thoughtful responses before submitting a contribution to the discussion.  
Vishtak (2007) points out the particular benefit of this for learners who need additional time to 
process material or gather more information to understand fully the concepts presented by the 
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instructor or their classmates.  Second language learners also benefit from having extra time to 
express themselves and make sure they have a thorough understanding of course material.  In an 
online course, content is always accessible for students to reread for comprehension before 
composing their responses.   
Institutions of higher learning are also beginning to focus on the advantages of online 
learning.  Allen and Seaman (2013) document the role online learning has in the strategic 
planning of universities.  More and more institutions of higher education are developing entire 
programs to be delivered in an online or hybrid format.  As colleges and universities have 
watched their on-campus student enrollment level off, they have increased their online offerings 
to attract a new student base and revenue (Allen & Seaman, 2013).  Massive Open Online 
Courses (MOOCs) became an option for online learners.  MOOCs have received their share of 
attention earlier in this decade by offering education and networking for massive numbers of 
students, but 55% of universities report that they are still undecided about them, and many 
academic leaders do not think they “represent a sustainable method for offering online courses” 
(Allen & Seaman, 2013, p. 10).  However, approximately half of the academic leaders surveyed 
in Allen and Seaman’s (2013) report believed that MOOCs help students determine if online 
education is an acceptable option for them.  It is a way for students to experiment with an online 
class in a low-risk manner.  
 Several studies have shown that it is possible for students to demonstrate higher-level 
critical thinking skills in asynchronous online courses (Garrison, Anderson, & Archer, 2001; 
McLoughlin & Mynard, 2009; Meyer, 2004).  Ridley and Sammour (1996) determined online 
learning to be equally as rigorous as traditional means of education.  An asynchronous 
environment allows time for deeper analysis and deliberate reflection as students make meaning 
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of course content (Alexander et al., 2014).  A hybrid, or blended-learning, course fuses face-to-
face instruction with online learning.  Students come together once or twice per year to take 
intensive coursework in a face-to-face setting, which enables them to make greater connections 
with one another that carry over into the online platform (Garrison, Anderson, & Archer, 2000). 
 There are many different means to account for learners’ online educational experiences, 
which may include examining their learning styles, preferences, and persistence.  The 
Community of Inquiry (CoI) framework was developed (Garrison et al., 2000) as one means of 
understanding the online learning experience.  The intent of their framework was to “identify 
elements that are critical prerequisites for a successful higher educational experience” (p. 87).  
For nearly two decades, researchers have utilized the CoI framework to collect data regarding 
students’ online experience in an effort to understand what makes that experience successful.  
Garrison et al. (2000) identified three elements of online learning to help researchers discuss the 
online experience: social presence, cognitive presence, and teaching presence.  Since the 
framework was developed, these three constructs have been examined in many different 
educational settings (Garrison, Anderson, & Archer, 2010).   
Statement of the Problem 
 Online learning is multi-faceted.  Researchers need a clear way to talk about students’ 
experiences in online education.  The CoI framework provides structure for those conversations.  
Allowing for students to voice how they perceive their educational experience is also an 
important element in order to gain a fuller picture of their online experience.   
Purpose of the Research 
By using the elements of the CoI framework, I hoped to explain the educational 
experience for a small group of online learners.  The relationship between each of the framework 
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elements and how they were related to online or hybrid program retention with this specific 
population was unknown.   
This study sought to understand graduate-level students’ experiences in hybrid and online 
graduate programs at a small, Christian university and to ascertain the impact of their 
experiences on retention in their program.  Specifically, I used the CoI framework to conduct 
quantitative research in this area.  The CoI instrument is a 34-item survey, developed by 
Arbaugh et al. (2008) and based on the CoI framework, that I used as my data collection 
instrument.  I sought to understand if Garrison et al.’s (2000) elements of social, cognitive, and 
teaching presence would increase my understanding of how students perceived their educational 
experience in online learning and if these three elements were likely predictors of program 
retention.   
Research Questions 
 In this study, I investigated two primary research questions. 
1.   What is the relationship between the elements of the CoI framework and students’ 
perception of a successful educational experience in hybrid and online graduate-level 
programs at a small, Christian university? 
a.   What is the relationship between social presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
b.   What is the relationship between cognitive presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
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c.   What is the relationship between teaching presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
2.   Do perceptions of higher levels of social, cognitive, and teaching presence correlate with 
increased likelihood of program retention? 
Definitions of Terms 
Attrition: The decrease in enrollment as students either drop out or fail to complete a 
course/program (Martinez, 2003). 
Cognitive presence: The ability of students to be able to make meaning from course content and 
course interactions (Garrison et al., 2000). 
Hybrid programs: Programs where the majority of instruction occurs online, but there are 
components of face-to-face coursework embedded throughout particular classes.   
Online programs: Programs where all the required coursework occurs online. 
Retention: The number of learners who complete a program by successfully progressing through 
all parts of their educational program (Martinez, 2003). 
Social presence: Students’ abilities to interject their personality into online postings to present 
themselves as “real people” (Garrison et al., 2000, p. 89). 
Successful educational experience: Willingness to enroll in required program courses during the 
spring 2017 semester, intention to complete the program, and likelihood of recommending the 
program to others. 
Teaching presence: The ability of a professor to facilitate, through course design and 
interactions, social and cognitive presence amongst the students (Garrison et al., 2000). 
COMMUNITY OF INQUIRY    
 
9
Limitations and Delimitations 
 This study had several limitations and delimitations.   The first limitation was that the 
definition of successful educational experience I stipulated had only three aspects.  My choice to 
identify a successful educational experience with reference to the three constructs of the CoI 
framework meant there was a chance that the data might not accurately or fully represent 
students’ experiences.  Social, cognitive, and teaching presence are broad categories, and may 
not account for learner preferences, learning styles, degrees of learner persistence, or any of the 
other components of successful educational experiences.  
 Similar to the first, the second limitation was that there are a variety of factors that affect 
retention and attrition.  In this study, I examined this complex issue through the CoI lens of 
social, cognitive, and teaching presence, but other outside factors may also have an impact on a 
student’s choice to continue in a program, step out, or quit altogether.  Life circumstances, 
finances, job change, and family support were a few factors beyond the scope of the CoI 
framework that may have led a student to discontinue their graduate program.  Likewise, 
students may have persisted in a program because they had personal goals and outcomes that 
their program met.  Despite dissatisfaction in the areas of social, cognitive, and teaching 
presence, students may have intended to complete their program because they viewed it as 
necessary to fulfill their personal or professional aspirations. 
 The final limitation stems from the fact that the instrument used in this study was a 
survey.  Students answered questions based on perceptions of their own experience, introducing 
an element of subjectivity.  For example, a personality conflict with a professor may have caused 
a student to rank teaching presence lower despite there having been high levels of teaching 
presence in the class as identified by other factors.  This kind of conflict could have hindered 
participants’ ability to respond objectively to the survey. 
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 Turning to the study’s delimitations, the first was the operational definition of a 
successful educational experience.  Due to the fact that there were many ways to define 
“success,” I had to narrow the scope of my definition and chose three indicators I believed could 
indicate a successful educational experience from an institutional perspective.  Those indicators 
were a student’s intent to enroll in subsequent courses required for the program, intent to 
complete the program, and a willingness to recommend the program to others.  If a student 
completes a program, there is the underlying assumption that they acquired content knowledge in 
their given field to demonstrate proficiency on benchmark assessments throughout the program.   
A willingness to recommend the program typically indicates a student’s enjoyment of the 
program itself or the preparation they received throughout the program.  This is how I chose to 
define a successful educational experience.  
 Another delimitation was that I limited my research to three graduate programs within a 
single university.  This hinders the generalizability of my results beyond this university and the 
specific graduate programs in this study.   
 A final delimitation was that I conducted an online survey.  The online nature of the 
survey and the limited timeframe for responses might have limited the response rate.  I sent out 
the survey prior to Thanksgiving break to try and reduce the end-of-term burden for students.  
Additionally, I offered an incentive for students to enter a drawing for one of five $25 Amazon 
gift cards for completing the survey.  Student names were kept separate from their survey 
responses in data analysis to maintain anonymity.   
Summary 
As a result of how online learning has gained in popularity, I believed it important to the 
field of education to have a better understanding of students’ experiences in online and hybrid 
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settings.  The CoI framework was a viable means of explaining those experiences in terms of 
social, cognitive, and teaching presence.  Its extensive use in online research indicates its 
usefulness in helping to define and discuss the online experience.  This study sought to 
contribute to the discussion based on data from three programs at a small, Christian university. 
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CHAPTER 2 
Literature Review 
Introduction  
 The purpose of this literature review is to frame the study with a description of social 
presence, cognitive presence, and teaching presence as described in the CoI framework and 
discuss how the framework might contribute to an understanding of graduate-level students’ 
perceptions of their educational experience and program retention.  Specifically, this review will 
explore each element of the framework, including the related theoretical underpinnings, as well 
as provide a summary of the literature on retention and attrition of online students. 
Community of Inquiry Framework 
The CoI framework has been utilized for nearly a decade.  The CoI framework continues 
to be used by researchers seeking to understand students’ experiences in online learning.  
Though the elements of the framework could be applied to other educational settings to explain 
the learning process, it is uniquely applied to online learning.  The discussion contained in this 
literature review will also focus exclusively on online education.   
History of the framework.  Garrison, Anderson, and Archer (2010) developed the CoI 
framework as a way to understand the educational experience of online learners.  Their work was 
ground-breaking in the field of online learning in that it focused on asynchronous computer 
conferencing, also understood as online, text-based learning, and using group discussions to 
increase content knowledge.  In the original study, Garrison et al. (2000) used content analysis to 
develop a conceptual framework based on their experience and also constructed a review of the 
literature regarding distance education.  The framework identified three constructs: social 
presence, cognitive presence, and teaching presence.  These three elements were clarified and 
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further described by the creation of sub-categories and indicators for each one.  The authors 
specifically looked for key words as the themes developed in order to code transcriptions from 
online course interactions at the graduate-level in an effort to understand the experience of online 
learners.  Their research was conducted in order to “define, describe, and measure the elements 
of a collaborative and worthwhile educational experience” in online learning (Garrison et al., 
2010, p. 6).   
Garrison et al. (2000) identified social, cognitive, and teaching presence as the main 
elements of a successful educational experience.  The elements have proven to be stable 
constructs as evidenced by the prolific use of this framework in research.  To date, Google 
Scholar indicates that this study is cited in 3737 articles.  Figure 1 visually represents the 
framework elements. 
 
Figure 1. Community of Inquiry Framework.  This figure illustrates elements of a successful 
educational experience (Garrison et al., 2000, p. 88). 
Eight years later, Arbaugh et al. (2008) developed a survey based on the framework “to 
move from a descriptive to an inferential approach” as a means of examining online learning (p. 
134).  They developed a 34-item instrument and administered it to graduate-level students in 
both the United States and Canada.  They had 287 students take the survey, which aligned with 
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the recommendation by Kass and Tinsley (1979) to ensure 5-10 respondents per item for 
reliability.  They utilized a Principal Components Analysis while conducting their factor analysis 
of the three scales and determined interdependence among the three elements.  They had an 
overall Keyser-Meyer-Olkin (KMO) measure of sampling adequacy of 0.96, with item values 
ranging from 0.921 to 0.983.  The survey questions loaded appropriately into three scales 
aligning with the three elements of the CoI framework.  In other words, their instrument proved 
to be a valid and reliable measure of the CoI framework.  By developing a survey to measure the 
elements of the CoI framework, Arbaugh et al. (2008) enabled researchers to conduct much 
larger studies at a variety of institutions and across disciplines than the previous methods of 
transcript analysis allowed.   
Social presence.  Social presence is one of the three main elements of the CoI framework 
that describe how members of the community of inquiry connect to one another and with their 
instructor.  
Social learning theory.  Social interaction in educational settings is best understood 
through the work of Lev Vygotsky (1978) who was a proponent of cooperative learning and 
constructivism.  Vygotsky’s social development theory states that learning occurs on a social or 
interpersonal level before it is internalized at the individual or intrapersonal level.  In other 
words, the social nature of learning with others increases the learning of the individuals involved.  
Vygotsky’s zone of proximal development (ZPD) further explains how individuals benefit from 
learning alongside others.  ZPD describes the ability of students to learn beyond their individual 
capacity when collaborating with others.  This is possible due to the co-construction of meaning 
that occurs in social learning.  Vygotsky’s ZPD is complementary to the work of Bandura (1977) 
who theorized that learning occurs through observation of others.  Bandura’s social learning 
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theory focuses on environment as a factor of learning.  Within the environment, there are models 
from whom we can learn and whom we can imitate.  When behavior is imitated, it is either 
reinforced in a positive manner or punished.  Based on a positive response, we are likely to have 
a higher degree of motivation to replicate the behavior.   
Social learning in online education.  While online learning did not exist during the time 
Vygotsky and Bandura were developing their theories regarding learning, the theories can be 
applied to online education in several ways.  First, the social nature of learning can be fostered in 
online environments.  In the CoI framework, the element of social presence is described in part 
as the ability to interject personality into online interactions with other.  Students are able to 
collaborate and make interpersonal relationships online without having previously met before.  
Second, graduate-level students have a wealth of life and subject-specific experience to draw 
from and share with fellow learners.  These experiences serve as models from which others can 
learn.  Finally, collaborative learning allows individuals to share knowledge, enabling others in 
the class to learn more than might be possible if they were learning on their own.  By working 
cooperatively with others and co-creating content knowledge, learners are able to consider 
different viewpoints and articulate personal understandings. 
Building on the work of Vygotsky and Bandura, Swan (2005a) determined social 
constructivism to be the basis for meaningful understanding.  Swan concluded that through 
interactions with others regarding course materials, learning is likely to occur.  Online 
discussions and activities provide challenging and thought-provoking activities and situations for 
students to work through collectively.  Swan’s conclusions align with Bandura’s (1986) 
conclusion that students learn through the modeling, imitation, and observation of others, all of 
which are possible even in an online environment.   
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Online discussion boards encourage social learning.  Group learning leads to collective 
problem solving, in which students take on varied group roles and challenge misconceptions 
(Brown, Collins, & Duguid, 1989).  Zhao, Sullivan, and Mellenius (2014) found that 
participation, interaction, and social presence were all required elements for collaboration to 
occur during an online course.  Just as in a face-to-face course, it cannot be assumed that online 
courses naturally promote cooperative learning; however, opportunities for collaboration do 
increase the odds that students will construct meaning because “learning is essentially a social 
activity, [and] that meaning is constructed through communication, collaborative activity, and 
interactions with others” (Swan, 2005a, p. 5).   
When an online environment is structured to foster a sense of community, students are 
more likely to make personal connections with classmates and feel more engaged in the 
cooperative learning process (Swan, 2005b).  Nandi, Hamilton, and Harland (2012) suggest that 
students’ comprehension increases when they can make text-to-text, text-to-self, and text-to-
world connections.  Their study involved undergraduate and graduate-level students taking 
classes in a fully online program at a metropolitan university in Australia.  This case study 
analyzed discussion forums and looked specifically at forum discussions as a means of exploring 
facilitation methods in two introductory level computer programming courses.  The courses were 
facilitated by tutors and faculty members.  Nandi, Hamilton, and Harland’s qualitative data 
analysis allowed them to identify developing themes of interaction.  Additionally, quantitative 
methods were used to calculate the number of times each theme was evident in the data.  They 
found that in courses where a professor fosters a true sense of caring and community, students 
are more likely to share and discuss their text-to-self connections with classmates. They 
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concluded that when students share in this way, their personal understanding is either solidified 
or challenged. 
Social presence in the CoI framework.  Specific to the CoI framework, social presence is 
understood as the ability to be perceived by others as a “real person” (Garrison et al., 2000, p. 
89).  Garrison et al. (2000) found a positive link between the human element of social presence 
and a student’s successful educational experience.  Gunawardena and Zittle (1997) identified 
social presence as a predictor of both learning outcomes and learner satisfaction.  Their study 
sought to determine if social presence was a predictor of overall learner satisfaction in online 
programs.  Utilizing a small sampling of students (n=50) from five public universities who 
participated in an online conference, they administered a Likert scale paper-and-pencil survey 
related to their conference experience to measure variables such as social presence, students’ 
active participation in the online conference sessions, attitudes related to online learning, 
hindrances to their experience (technology and lack of access), and overall satisfaction.  Using a 
stepwise regression procedure to calculate the correlation, they found that social presence is a 
significant predictor of satisfaction (R=.87, F=19.82, df 4, 26, MSe = 12.418, p £.001).  In other 
words, 75% of the explained variance in their study could be attributed to social presence. 
Social presence sub-categories.  Within the social presence element of the framework, 
Garrison et al. (2000) identified three distinct sub-categories: emotional expression, open 
communication, and group cohesion.  Emotional expression is exhibited through humor and self-
disclosure by the community of inquiry, which includes learners and the course instructor 
(Garrison et al., 2000).  Gorham and Christophel (1990) identified humor as a factor with a 
positive correlation to learning outcomes.  They also found that teachers using personal 
anecdotes, self-disclosure, and personal examples increased measures of student learning.  In the 
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view of Garrison et al. (2000) and Rovai (2003), self-disclosure is linked to a reduced feeling of 
social isolation, a significant cause for online attrition.  Students’ self-disclosure also enables 
them to have a shared experience throughout the learning process.  In other words, when teachers 
and students connect on social levels through self-disclosure, personal examples, and humor, 
group cohesion increases, allowing students to feel like they are part of a class rather than simply 
isolated individuals working alone online. 
Open communication is described as students validating one another’s contributions 
(Garrison et al., 2000).  Zhao et al. (2014) specified replying to others’ online threads, quoting 
peer responses, asking questions about statements made by others, and voicing agreement as 
ways that students demonstrate open communication with one another.  Specifically, they found 
that the process of interaction and turn-taking in online written communication demonstrated 
high levels of collaboration and interactivity among participants. 
The final category of social presence is group cohesion.  Swan (2003) found that after the 
initial establishment of social relationships, cohesion and communication increased.  
Interestingly, their study found that at the start of a course, the use of “us,” “we,” and “our” in 
online posts showed cohesion as students established themselves as a part of the group.  Swan 
saw the use of these pronouns decrease as the course progressed and proposed that this was 
because group identity had been established and participants no longer needed those references 
to signify unity.  Group cohesion allows participants to move beyond superficial monologues to 
meaningful dialogues throughout the course (Garrison et al., 2000; Zhao et al., 2014).   
Rourke, Anderson, Garrison, and Archer (1999) eventually renamed the three sub-
categories of social presence (emotional expression, open communication, and group cohesion) 
as affective responses, interactive responses, and cohesive responses. 
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Learning in a social context may increase students’ perception of their educational 
program and lead them to perceive it in a positive manner.  Rather than the online experience 
being merely for the purpose of understanding content, social presence adds a qualitative element 
to the learning process.  There appears to be a connection between emotions, task motivation, 
and persistence, making this element critical for program retention (Garrison et al., 2000). 
Cognitive presence.  Cognitive presence describes critical and higher order thinking that 
contributes to content assimilation. 
Cognitive presence and constructivist theory.  There are multiple ways to explain 
cognitive presence.  It can be viewed as an outcome or a process (Garrison et al., 2000) and, if a 
process, then one that includes both internal and external components (Anderson & Garrison, 
1995).  The CoI framework defines cognitive presence as “the extent to which participants … are 
able to construct meaning through sustained communication” (Garrison et al., 2000, p. 89).  It is 
interconnected to social presence.  Kumar, Dawson, Black, Cavanaugh, and Sessums (2011) add 
that cognitive presence also implies that students can “apply meaning using sustained reflection” 
(p. 128).  It is important to clarify that cognitive presence in this framework is not defined by 
learning outcomes, but rather by the presence of higher-order thinking (Garrison et al., 2001). 
Dewey (1959) was one of the originators of educational constructivism, believing that 
students should not learn by rote memorization and repetitious activities; rather, he believed that 
learning should be connected to real-life problems and should allow students to engage in 
learning that enables them not only to think for themselves, but to articulate their thinking as 
they construct meaning.  In online learning, students mainly articulate their thinking through 
writing, which provides opportunity for them to revise and edit their conclusions as they process 
course content.  Writing provides an avenue for continued reflection. 
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Within constructivism, there are two main branches – cognitive constructivism, touted by 
theorists Piaget and Bruner, and social constructivists, led by Vygotsky (Jennings, Surgenor, & 
McMahon, 2013).  Social constructivism came out of Vygotsky’s rejection of Piaget’s belief that 
learning could be separated from the social context in which it occurred.  In other words, social 
context and increased cognition are inseparably linked, according to Vygotsky.  Through online 
dialogue, misconceptions and misunderstanding are revealed and corrected.  Collaboration 
through dialogue also allows students to build on the idea of others as they create for themselves 
new schema for course content.  Graduate-level students have diverse life experiences and 
knowledge to share with their online peers.  Social interactions where experience and expertise 
are shared can increase cognition for others.  As evidenced by the CoI visual of interlocking 
circles in Figure 1, social and cognitive presence overlap, as do some of the educational theories 
explaining the social dimension of cognitive advancement. 
Cognitive presence in the CoI framework.  Strong social presence paves the way for 
both higher level discourse and increased cognitive presence (Garrison & Arbaugh, 2007).  In 
other words, students who interject their personality and personal experiences into their learning 
engage with the course content in ways that can lead to higher cognitive engagement.  They also 
allow peers to learn from their experiences.  Wei, Chen, and Kinshuk (2012) concluded that 
though students make meaning and relate learning to their own personal experiences, they also 
need role models in a social context from whom to learn.  They state that learning occurs “by 
observation, imitation, and modeling of others” (p. 530).  This validates Bandura’s social 
learning theory, which states that we learn by observation.  In an online course, modeling occurs 
primarily through written online discussions.  Vygotsky (1978) also wrote about the act of 
imitation on learning.  He stressed that students can move beyond what they could learn 
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independently under the guidance of others through imitation.  When students share experiences 
in an online class, classmates are able to internalize those experiences even if they themselves 
have not dealt with a particular situation.  Such collaborative learning is a critical piece of 
cognitive development 
Anderson and Garrison (1995) make the claim that “critical discourse leads to deeper 
meaning and development of higher order cognitive skills in all subject areas” and an increase in 
learner satisfaction (p. 185).  They used a mixed-methods approach to examine critical thinking 
in online learning.  Two hundred seventy-two college students answered survey questions 
regarding communities of inquiry and the critical thinking cycle developed earlier by Garrison 
(1991).  Afterwards, qualitative research was conducted via interviews, course observation, focus 
groups, and interviews.  Their findings point to the social nature of learning through ongoing 
interaction between participants and with their instructor.  Participants enrolled in courses 
designed with high levels of social engagement aligned with learning models that foster critical 
thinking.  Students favored courses containing this interaction over courses that were designed to 
foster independent learning. 
Garrison et al. (2000) built on Garrison’s (1991) model of critical thinking when they 
conceptualized cognitive presence in the CoI framework.  Garrison (1991) sought to unify two 
previously held independent frameworks to understand adult education.  Rather than thinking of 
the internal process of critical thinking and the external function of self-directed learning as 
opposing models, he sought to merge the two into a new way to understand cognition.  Based on  
Dewey’s (1910) practical inquiry model, Garrison explained the symbiotic nature of the internal 
and external processes of learning.  There are four distinct phases in Dewey’s practical inquiry 
model that Garrison explored, including a triggering event, exploration, integration, and 
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resolution (Figure 2).  These stages are critical to Dewey’s views on reflective thought; 
furthermore, he believed that reflective inquiry was the basis of “worthwhile educational 
experiences” (Swan, Garrison, & Richardson, 2009).    
 
Figure 2: Practical Inquiry Model.  Four stages of Dewey’s practical inquiry model (Garrison et 
al., 2000).   
 Garrison et al. (2001) describe four quadrants, or phases, of the practical inquiry model 
that online students might move through in order to think critically about course content.  The 
first phase is the triggering event.  This is often proposed by the online professor by means of a 
stimulating question, issue, or content dilemma.  The second phase is exploration.  This is a very 
active phase where students comprehend material, internally process what they have read or 
seen, and then externally process their understanding through online discussion with peers.  
Various themes are considered, brainstorming occurs, information is exchanged, and participants 
might leap to unsubstantiated conclusions.  The third phase is integration, which is characterized 
by moving from exploration of ideas to synthesis and application of ideas, which, according to 
Bloom’s Taxonomy, are higher order thinking skills (Bloom, 1956).  Garrison et al. (2001) point 
out that this tricky integration phase must be moderated by the instructor to “diagnose 
misconceptions, to provide probing questions, comments, and additional information in an effort 
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to endure continuing cognitive development, and to model the critical thinking process” (p. 10).  
They go on to state that students are often content to remain in the exploration phase rather than 
move to higher levels of cognitive development and critical thinking if they are not prodded by 
the instructor to do so.  The final phase is resolution by means of action.  This can be done 
through “implementing the proposed solution or testing the hypothesis by means of practical 
application” (Garrison et al., 2001, p. 11).  Implementation can be vicarious depending on the 
availability of opportunity for the students to actually put an action into place.  This marks the 
end of the cycle, but more often than not, the application generates new problems to solve, thus 
beginning the cycle over again. 
 Cognition and the written word.  When students move through the practical inquiry 
model using the written word, this medium strengthens cognition and understanding.  Writing is 
a means of expressing higher order thinking and cognition.  Applebee (1984) asserts that “good 
writing and careful thinking go hand in hand” (p. 577).  Based on his review of multiple studies 
on writing and its connection to cognition, he determines that there is a fundamental 
connectedness between writing and higher order thinking.  Considering the writing process, he 
asserts that the process of seeing thoughts written out and revising them required different 
thought processes than simple verbal discourse.  He suggests there are four main factors that 
contribute to the role writing has in the thinking process: 
(a) the permanence of the written word, allowing the writer to rethink and revise over an 
extended period; (b) the explicitness required in writing…; (c) the resources provided by 
the conventional forms of discourse for organizing and thinking through new ideas or 
experiences and for explicating the relationships among them; and (d) the active nature of 
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writing, providing a medium for exploring implications entailed within otherwise 
unexamined assumptions. (p. 577)  
Online learning provides opportunities for students to utilize the written form of communication, 
which enhances the opportunities for higher order, cognitive thinking. 
 Cognitive presence is typically a main consideration when defining a successful 
educational experience, but according to Garrison et al. (2000), it is just one of three linked and 
equally-weighted elements that lead to a successful educational experience.  This element allows 
students to take control of their own learning and engage with other students in online 
discussions to solve problems, challenge preconceived notions, and form new understandings 
about their disciplines and their work within them. 
Teaching presence.  Teaching presence is initially the instructor’s role in course design, 
but then can be a shared responsibility of the learning community. 
Teaching presence and learner satisfaction.  Teaching presence in an online format is an 
equally important element of the CoI framework that provides structure for students to engage 
socially and cognitively with one another.  Several researchers assert that it is a crucial element 
related to student learning, satisfaction, and the cohesion of the community of inquiry (Arbaugh 
& Hwang, 2006; Garrison & Cleveland-Innes, 2005; Kanuka, Rourke, & Laflamme, 2007; Swan, 
2003).  From these studies, it is apparent that the role of the instructor is not a passive one and 
that increased instructor engagement contributes positively to the community of inquiry.  Shea, 
Li, and Pickett (2006) show that high teacher presence correlates with student satisfaction.  They 
analyzed survey responses from 1067 college and graduate-level students from thirty-two 
different institutions.  All the colleges were affiliated with the State University of New York 
Learning Network, and all utilized the same online platform.  Additionally, the online instructors 
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attended the same basic training and students were provided support from a single helpdesk 
when problems arose.  They found that increased measures of course design and organization, 
along with the instructors’ active facilitation of discussions were clearly connected to students’ 
perceptions of community and higher levels of learning.  Garrison and Arbaugh (2007) concur 
that teaching presence is “a significant determinant of student satisfaction, perceived learning, 
and sense of community” (p. 163).  Some researchers have concluded that teaching presence is 
so interconnected to the other two elements of the framework that it becomes difficult to study in 
isolation (Arbaugh & Hwang, 2006; Shea, Fredericksen, Pickett, & Pelz, 2003).   
 Teaching presence in the CoI framework.  Garrison et al. (2000) identify three sub-
categories when describing teaching presence: instructional management, building 
understanding, and direct instruction.  Instructional management is the one component that is 
exclusive to the instructor and not shared by the community of inquiry (Arbaugh & Hwang, 
2006).  This involves planning and organization of the course before it begins and includes 
curriculum design, assignments and deadlines, grouping, assessment, and content delivery mode 
(Garrison et al., 2010).  Anderson (2001) argues that instructors need to be very explicit about 
these aspects of the course due to the online format and lack of nonverbal social norms and cues.  
A key component is to regulate content pace to allow learners time to make meaning and to 
engage with one another regarding the content as they move through Dewey’s practical inquiry 
model (Fabro & Garrison, 1998; Garrison et al., 2000).  “Asynchronous learning allows 
participants more time for in-depth analysis and thoughtful reflection” when the instructor paces 
the class effectively (Alexander, Lynch, Rabinovich, & Knutel, 2014, p. 10).  Planning for 
instruction takes foresight and is a critical piece of teaching presence. 
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The second component of teaching presence – building understanding – relates to how 
students acquire knowledge, build shared meaning, foster discussions, and challenge 
assumptions (Garrison et al., 2010).  This dimension of presence is exemplified when the online 
instructor moderates student discussions to ensure that conversations include all participants and 
move forward in a positive trajectory for learning (Arbaugh & Hwang, 2006).  Facilitating 
discourse could also be a shared responsibility between those in the community of inquiry and 
the instructor; because of this, Pollard, Minor, and Swanson (2014) suggest separating out 
instructor social presence to isolate the role of the instructor in the facilitation of online learning.  
Considering the specific role of the instructor in facilitation, Phirangee, Epp, and Hewitt (2016) 
write: 
Perhaps deep background knowledge in a discipline is simply a necessary prerequisite for 
effective facilitation.  Instructors can add content and perspective that adds value to 
discussions and makes them more engaging.  Students tend to lack background 
knowledge in the subject matter, and their peers probably do not trust what little 
knowledge they do have.  This is probably why peer-facilitated online courses were 
fundamentally less effective. (p. 17)  
Student leaders, though well-meaning, may not have a solid grasp on content knowledge to guide 
discussions and correct erroneous comments made by peers.  The ability to facilitate well 
requires content and pedagogical expertise. 
The final element of teacher presence in the CoI framework is direct instruction, which 
consists of presenting content, asking questions, summarizing discussions, giving detailed 
feedback on assessments, and providing remediation when necessary (Garrison et al., 2010).  
Similar to the need of expert knowledge to help build understanding in the previous sub-
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category, these tasks also require specific content knowledge and personal experience.  
Anderson, Rourke, Garrison, and Archer (2001) state that this role requires a subject matter 
expert and not merely a facilitator because online instructors need to correct student 
misunderstandings, contribute additional information, and guide the conversations onward to 
help students engage more deeply with the course material. Perhaps the required content 
knowledge is why Phirangee et al. (2016) found engagement in faculty-led discussions to be 
higher than those led by students.  They postulate that this higher level of discussion may be 
because students realize their instructor is actively present, involved, and aware of the 
conversations being had online.  Trust is built when the one facilitating the discussion is able to 
clarify and correct misinformation before students begin to assimilate it as truth. 
Retention and Attrition 
If the CoI framework is valid for describing a successful student experience in an online 
forum, then can it be used determine if there is an increased likelihood of program retention?  
Attrition and retention in online programs is a complex topic. 
Attrition in online learning.  While the popularity of online learning grows, retention 
rates continue to be problematic (Carr, 2000; Lee & Choi, 2011; Levy, 2007; Rovai & Downey, 
2010; Tello, 2007).  Though there are no national statistics related to online retention, research 
shows there are higher dropout rates in online learning than the traditional face-to-face model of 
education (Carr, 2000; Levy, 2007; Tello, 2007).  Statistics vary by study.  Some online course 
completion rates are as high as 80%, while others are only 50% (Carr, 2000).  Most studies agree 
that the attrition rate is 10-15% higher for online classes than traditional face-to-face courses 
(Carr, 2000).  Simpson (2013) noted the surprising lack of literature related to either retention or 
attrition in online learning.   
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 One reason it is so difficult to determine retention rates, and conversely attrition rates, is 
that there are varying definitions of the terms related to retention and attrition.  Lee and Choi 
(2011) conducted a literature review of 35 empirical studies on dropout research in post-
secondary education.  Of the articles reviewed, 37% did not define the term “dropout.”  Other 
articles defined the term, but did so in varying ways which made it difficult to compare data from 
university to university.  Some studies include all data for students dropping courses, including 
those who do so within schools’ add/drop windows.  Others do not include that data, but count 
attrition only for students who drop a course outside of that window (Carr, 2000).  Still other 
studies consider a student to have dropped out if they fail to enroll in subsequent classes (Bocchi, 
Eastman, & Swift, 2004).  Some universities do not keep overall retention data for online 
programs, but collect it only for individual courses (Carr, 2000).  Therefore, it is difficult to 
make direct comparisons of retention data for online courses. 
 University impact of high attrition.  Retention data are important for universities 
because high attrition can be seen as a barrier to growth (Allen & Seaman, 2013).  Reporting on 
a survey conducted by the Babson Survey Research Group, which polled chief academic officers 
from more than 2,800 colleges and universities regarding online education, Allen and Seaman 
(2013) state that 73.5% of the chief academic officers viewed retention rates as important or very 
important indicators of growth.  That number rose to 89.7% when data were examined at for-
profit institutions.   
 Beyond the obvious fees generated by student enrollment, retention rates are increasingly 
being considered by those outside the university.  Accreditation teams are using these data to 
determine the quality of online programs.  Graduation rates, indicating retention, are already 
being used in online nursing program accreditation (Gazza & Hunker, 2014).  In fact, data on 
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nursing program retention rates are plentiful in the literature, but lacking in other academic 
subjects.   
 High retention rates make planning at the university level easier.  “If completion rates 
could be improved, institutions would make better use of resources without waste and 
administrators could plan budgets for future fiscal years more efficiently” (Lee & Choi, 2011, p. 
594).  At the undergraduate level, universities are beginning to utilize data-analysis systems to 
predict which students might be at risk for dropping out (Vendituoli, 2014).  Such predictors 
have yet to be developed for online education. 
 The next revision of the Higher Education Act (HEA) may also give weight to the need 
for universities to collect data and demonstrate strong retention rates.  Created in 1965, the HEA 
has been rewritten eight times and reflects federal policy makers’ identification of “completion” 
or “graduation” as a key goal (Hartle, 2013, p. 2).  One of the main implications for HEA is the 
disbursement of federal financial aid to universities.  Retention data can be used as an indication 
that universities are providing high-standard, quality programs in order to be eligible for federal 
financial aid packages for students.  Schools struggling with higher attrition usually work with 
lower socioeconomic populations that rely on federal financial aid to attend school, whereas 
larger, wealthier schools often have higher graduation rates.  For Swail (2004), this use of 
graduation data raises questions about whether the HEA’s goals are being met.  As an issue of 
equity, it is important to understand the educational experiences of online students in order to 
ensure that universities are meeting the unique needs of distance learners. 
Reasons for online attrition.  As non-traditional online student enrollment has 
increased, so has attrition, according to researchers (Park, Perry, & Edwards, 2011) who have 
defined non-traditional students as those who are older, or working, or who have a learning 
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disability, or who are parents or care for family members in addition to their schooling.  Carr 
(2000) similarly concluded that the typical online student is older and has a busier life, which 
leads to higher dropout rates.  He found that “marriages, job changes, pregnancies, and other 
personal and professional transitions” impact retention rates (p. 40).  Life stressors are challenges 
that all college students find difficult to navigate, but perhaps these are amplified for online 
learners who must find time and structure to complete all of their coursework outside the 
classroom.  Additionally, some graduate-level students are heads of households, so their level of 
responsibility is proportionately greater.  
 For several reasons, student dropout rates for online learning are higher.  Perry, Boman, 
Care, Edwards, and Park (2008) identify two reasons for online attrition.  The first is student 
personal issues, which Perry et al. (2008) describe as life responsibilities or work commitments.  
The second cause of attrition has to do with online programs themselves, including factors 
related to learning styles and how students’ coursework fits with their career goals and future 
aspirations.  Lee and Choi (2011) reviewed 35 empirical studies published in peer-reviewed 
journals between 1999 to 2009 related specifically to online student dropout at the college level.  
Their review identified dropout factors in the literature and categorized them into three specific 
categories: student factors, course/program factors, and environmental factors.   
 Student factors.  The first category leading to student dropout Lee and Choi (2011) 
labeled student factors.  Specifically, student factors were identified as academic background, 
relevant experiences, skills, and psychological attributes.  Previous online course experiences are 
a significant student factor (Poellhuber, Chomienne, & Karsenti, 2008).  Student failure in a 
previous online course affects student self-efficacy for future courses (Holder, 2007; Poellhuber 
et al., 2008).  Consistently, Cheung and Kan (2002) found that a student’s previous course 
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completion and distance learning opportunities were positively correlated with their motivation 
to continue learning online.  Another student factor that has an impact on retention is the ability 
of the student to manage stress (Castles, 2004; Bean & Eaton, 2001).  Sitzmann (2012) found 
that high scholastic consciousness and high academic efficacy were both student factors leading 
to retention.   
 Course/program factors.  A second category identified by Lee and Choi (2011) was 
course/program factors.  These factors focus on the impact the institution has on the learning 
process and the degree with which students want to continue taking classes.  Elements of 
course/program factors include course design, institutional supports, and interactions with peers 
and instructors.  Though online learners are often studying at a distance, many feel it is important 
to be integrated into the school culture (Tinto, Goodsell-Love, & Russo, 1993).  In other words, 
online students desire a sense of inclusion into a community of learners.  Beck and Milligan 
(2014) found that these social interactions should be between the student and the professor and 
with other students enrolled in the course.  Another way to state that is they desire high social 
and teaching presence.  In their study, Beck and Milligan (2014) surveyed 839 online students 
using the College Persistence Questionnaire in an attempt to understand the relationship between 
variables of online persistence, retention, satisfaction, and students’ views of institutional 
commitment.  They found that students’ experiences had a greater impact on their views of 
institutional commitment than did demographics and other family variables.  This is significant 
because institutions, specifically instructors, can structure interventions to increase students’ 
sense of institutional commitment and therefore increase students’ commitment to their online 
programs. 
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Students expect the same things from online classes that they expect in traditional 
courses, including “meaningful learning and assessment strategies, effective facilitation, prompt 
and constructive feedback, a vibrant community of learners, and experiences, enthusiastic, and 
knowledgeable teaching staff” (Downing & Dyment, 2013).  Mentoring by faculty allows 
students to feel included in the larger university even though they do not attend classes on 
campus (Park et al., 2011).  Though unlikely to attend a professor’s office hours due to distance 
limitations, online students, as evidenced by these studies, still desire to be known by their 
instructors and to connect with their peers as they learn course content.  “Students value knowing 
that they are an integral part of an institution that listens to them and recognizes they need to 
control the pace of their own multiple commitments” (Moore & Fetzner, 2009, p. 10).  Designing 
online courses characterized by both academic and social integration is critical to retention 
(Tinto et al., 1993).  Understanding how students perceive these elements of their online 
experience is important. 
 Environment.  The final category Lee and Choi (2011) identified in the research that led 
students to drop out of online learning was students’ personal environments.  Carr (2000) 
concluded that the typical online student is older and has a busier life compared to a traditional 
undergraduate student, which leads to higher dropout rates.  Finding the time to study when other 
life demands are high is difficult for older students.  Additionally, Lee and Choi (2011) found 
that the level of support the student has at home is a significant factor in retention.  Areas such as 
emotional support, an environment conducive to studying, and support from work colleagues and 
friends are all critical elements that influence a student’s decision to continue in an online 
program. 
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 Retention/Attrition Summary.  Clearly retention is multi-faceted and the causes of 
student dropout vary, but it is worth examining as a means of understanding students’ online 
educational experiences.  Researchers who examine retention and attrition largely agree that 
retention of online learners does matter.  Once a common definition is established and 
universities start collecting data, it will be easier to make comparisons about online learning 
retention. There are many reasons that students continue to enroll in online courses or dropout.  
Those reasons include student, course/program, and environmental factors.  Universities offering 
online courses should work diligently to retain students and continue the growth of online 
learning as a viable educational platform.  It is possible that the use of the CoI framework in this 
study can provide insight into students’ determination to complete their graduate programs.   
Conclusions from the Literature 
The CoI framework is an established lens through which to understand students’ online 
educational experiences.  By utilizing the CoI survey developed by Arbaugh et al. (2008), 
researchers can learn from students their perceptions of social, cognitive, and teaching presence 
in their online classes.  The research literature indicates higher attrition rates for online students 
and though the issue of retention is multifaceted, it is worth examining.  Because one third of all 
students taking higher education classes are doing so online, it is worthwhile to study their online 
learning experiences in order to find new ways to increase retention of this student population 
(Allen & Seaman, 2013).  One means of understanding their experience online is through the use 
of the CoI framework.  The goal of such research is to understand the unique perspective of these 
online learners related to their educational experience.  
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CHAPTER 3 
Methodology 
This chapter explains the methods that were used to conduct this study, including details 
about the goals, the participants, the instrument, the research design and analysis procedures, and 
human subject safeguarding.  I also describe research ethics and potential contributions of the 
research. 
Goals 
 The purpose of this study was to use a survey based on the CoI framework to understand 
graduate-level students’ perceived educational experiences across hybrid and online programs at 
a small, Christian university.  Additionally, through this study I sought to understand the impact 
of their experience on retention in three programs.  Specifically, I used the CoI framework to 
conduct quantitative research in order to answer two primary research questions. 
1. What is the relationship between the elements of the CoI framework and students’ 
perception of a successful educational experience in hybrid and online graduate-level 
programs at a small, Christian university? 
a.   What is the relationship between social presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
b.   What is the relationship between cognitive presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
c.   What is the relationship between teaching presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university?   
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2.  Do perceptions of higher levels of social, cognitive, and teaching presence correlate 
with increased likelihood of program retention? 
Research Design  
This study examined online, graduate-level students’ perceptions of their educational 
experiences along social, cognitive, and teacher presence aspects of the CoI framework.  This 
framework has been used for more than a decade to aid in understanding students’ online 
experiences (Garrison et al., 2010).  Content analysis, which was how Garrison et al. (2001) 
conducted the original CoI research, cannot reveal the vast number of variables that constitute 
students’ educational experiences.  Missing from content analysis is the students’ voice in how 
they perceive their educational experience.  This study sought to understand students’ 
experiences through survey research by allowing them to describe their online learning.  This 
purpose of this study was to explore the relationship between the elements of the CoI framework 
and graduate-level students’ perceived educational experience in hybrid and online graduate-
level programs.  Furthermore, it sought to determine if these elements, which include social 
presence, cognitive presence, and teaching presence, could be used to determine the likelihood of 
program retention.  This study’s methodology was grounded in the CoI framework and an 
applied evaluation research study to examine the online experience of a specific population at a 
small, Christian university.  Graduate-level students enrolled in the School of Business and 
College of Education, as well as the Seminary, were asked to participate in this study because the 
graduate-level programs in these departments operate using hybrid and online models.  Students 
consented to participate in this research prior to completing the survey.  Electronic surveys were 
used to collect data.  This cross-sectional study looked at a specific population during a single 
data collection window, and was completed in the fall 2016 semester.  
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Participants 
The population for this study was comprised of graduate-level students in online or 
hybrid programs at a small, Christian university.  This research surveyed graduate-level students 
in the School of Business, College of Education, and Seminary.  All participants were enrolled in 
the university and taking classes in online or hybrid programs during the fall 2016 semester.  
Using an approach similar to that of Handelsman, Briggs, Sullivan, and Towler (2005), I 
used a non-probability convenience sample rather than using random sampling because of the 
small population available from which to draw a sampling frame.  I chose to use this sample 
because participants utilized the same online platform (Moodle) and each of the graduate-level 
programs’ missions aligns with the overall university mission.  A single-stage, non-stratified 
sampling procedure was used.   
School of Business.  Within the School of Business, there was one program that offered a 
hybrid program for graduate-level students.   
Doctor of Business Administration (DBA).  The DBA hybrid program features online 
coursework and two face-to-face residency sessions during each of the first three years of the 
program.  The residency sessions range from four to eight days in length.  The program is 
designed to accommodate the needs of full-time business professionals, higher education faculty 
members, and women and men in business who are seeking to utilize their education in the field 
as consultants or educators.  As of fall 2016, there were 60 participants in the program. 
College of Education.  Within the College of Education, there were four programs that 
offer online or hybrid programs.  
Reading Endorsement Program.  The online Reading Endorsement program is available 
to current MAT and MEd students, as well as to graduate students who want to add this 
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endorsement to their current license.  Students take fifteen credits of online coursework, which 
does not have a face-to-face component.  There were nine students in the Reading Endorsement 
program in the fall 2016 semester. 
Administrative License Programs (Preliminary and Professional).  The Preliminary 
Administrative Licensure program offers online coursework and a face-to-face practicum 
experience where students work alongside mentors under the supervision of a university 
supervisor.  The Professional Administrative License offers hybrid coursework and a face-to-
face practicum experience with an online reflection component.  In total, there were 96 
participants in these programs during the fall 2016 semester. 
Master of Education (MEd).  The MEd program is an online program offering five 
specialties.  Only one of those, special education, has a face-to-face component.  The rest are 
online-only programs.  This program recognizes the complex lives of graduate learners and 
allows students to determine the pace of their coursework throughout the program rather than 
utilizing a cohort model of learning.  As of fall 2016, there were 12 participants in this program 
who were not previously counted in either the Preliminary Administrative or Reading 
Endorsement categories. 
Doctor of Education (EdD).  The EdD program is a hybrid program featuring online 
classes throughout the traditional academic year with a hybrid residency session in the summers 
for the first three years of the program.  This residency includes two weeks of online and two 
weeks of face-to-face instruction.  This degree program prepares scholar-practitioners for P-12 
and higher education settings.  As of fall 2016, there were 28 participants in this program who 
were still taking coursework and not in the dissertation phase of their program.   
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Seminary.  Within the Seminary, there were four hybrid programs offered at the 
graduate-level.  
Master of Divinity (MDiv), Master of Arts in Ministry Leadership (MAML), and  
Spiritual Formation (MASF).  The seminary Masters’ programs provide opportunities 
for students around the world to study together in a hybrid environment.  Beginning with a three-
day, face-to-face orientation event, students then continue with online courses.  There are week-
long, face-to-face meetings in both the fall and spring semesters for the first two years of the 
program.  Additionally, summer sessions are offered online or as hybrid classes to accommodate 
student preferences and program specializations.  There were 40 MDiv, 20 MAML, and 25 
MASF participants in these programs during the fall 2016 semester. 
Doctor of Ministry (DMin).  Students earning a Doctor of Ministry degree select one of 
three different tracks in the DMin program.  Each track uses a hybrid model with 20-30 days of 
face-to-face instruction that occurs within the Unites States of America and globally.  Program 
orientation is handled the first day or two of the first learning intensive.  In the fall 2016 
semester, there were 94 first- and second-year students in this program. 
Instrument  
Garrison and Arbaugh (2007) identified the need to develop a psychometrically sound 
instrument to measure the CoI framework; they wanted to be “… capable of studying larger 
inter-disciplinary and inter-institutional samples over time” in order to validate the framework as 
a legitimate theory of online learning (p. 166).  Arbaugh et al. (2008) developed a CoI survey the 
following year to provide a quantitative means of researching students’ experience in online 
learning.  The CoI survey consists of a set of questions for each element of the CoI framework.  
The survey items have demonstrated strong reliability and validity for each element.  Cronbach’s 
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Alpha establishes internal consistency equal to 0.91 for social presence, 0.95 for cognitive 
presence, and 0.94 for teaching presence for this survey (Arbaugh et al., 2008).  The factor 
matrix is shown in detail in Appendix A.  Testing the same scale for validity, Bangert (2009) 
found that, based on the three areas constructed in the framework, the survey has Cronbach’s 
Alpha scores of 0.91 for social presence, 0.95 for cognitive presence, 0.96 for teaching presence.  
The nearly identical scores demonstrate this tool’s internal reliability (Bangert, 2009).   
This study utilized the same ordinal set of 34 questions developed by Arbaugh et al. 
(2008) using an ordinal response scale (1=Strongly Disagree to 5=Strongly Agree).  In order to 
assess for successful educational experience, students were additionally asked three questions 
regarding their intent to enroll in future classes, their plans to complete their program, and their 
willingness to recommend the program to others.  These additional three items were scored on an 
ordinal scale of 1 (Strongly Disagree) to 5 (Strongly Agree).  Positive responses to these three 
questions (students answering either 4 or 5 on those questions) were the means by which 
students indicated a successful educational experience.  The survey questions were sent out 
electronically via Survey Monkey to participants.  The survey instrument is in Appendix B.   
 Students in the identified programs were sent an invitation to participate in the survey.  
Those who elected to participate and completed the survey had an opportunity to opt into a 
drawing for one of five $25 Amazon gift cards.  Identifying contact information was separated 
from the survey results during data analysis. 
Data Collection 
The following administrative steps were taken in this study for the data collection phase: 
1.   Approval to use the survey tool was obtained from Arbaugh et al. (2008) through e-mail 
communication at arbaugh@uwosh.edu on November 7, 2016. 
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2.   IRB approval from the candidate’s home institution was received on November 7, 2016.  
3.   The survey was uploaded into Survey Monkey using the same questions and scale that 
Arbaugh et al. (2008) developed and validated.  
4.   Three additional questions were added to the survey for students to respond to regarding 
their plan to enroll in classes the following semester, their intent to complete their 
program, and their likelihood of recommending the program to others.  Demographic 
statistics were also collected, including gender, age, and work status.  While demographic 
information was not directly useful to this study, it may prove useful in further 
evaluations of the data. 
5.   On November 11, 2016, a formal letter of invitation was sent to the deans and program 
directors of the Business, Education, and Seminary departments providing an outline of 
the study (Appendix C).   
6.   Once the collection window opened on November 14, 2016, an e-mail was sent out to 
students by participating program directors.  In addition to describing the study, the e-
mail was an invitation for students to participate.  By clicking on the link to the electronic 
survey, each student gave active consent to participation in the study (Appendix D). 
7.   On November 30, 2016, the program directors sent a follow-up e-mail to participants 
with the same link to the survey in order to increase the likelihood of higher response 
rates (Appendix E). 
8.   The collection window closed on December 16, 2016.  
9.   After the collection window closed, data were transferred from Survey Monkey into IBM 
SPSS Statistics software for analysis. 
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10.  Participants had the option of providing contact information to enter a drawing.  Dr. 
Karen Buchanan, my dissertation chair, held a random drawing to determine the winners 
of five $25 Amazon gift cards.  Those were mailed to the winners on January 18, 2017. 
Data Analysis  
 Data analysis was conducted using multiple regression to determine the relationships 
between variables.  Prior to conducting the multiple regression, a factor analysis was conducted 
to determine the reliability of the scales, to examine how the items load together, and to detect if 
latent variables are present.  Comparisons were drawn for the first three scales (social, cognitive, 
and teaching presence) to the factor analyses of Arbaugh et al. (2008) and Bangert (2009).  
Survey items 35-37 were examined to determine if they produced a reliable scale for students’ 
educational experience. 
Research question one.  What is the relationship between the elements of the CoI 
framework and students’ perception of a successful educational experience in hybrid and 
online graduate-level programs at a small, Christian university? 
a.   What is the relationship between social presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
b.   What is the relationship between cognitive presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
c.   What is the relationship between teaching presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university?   
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Dependent variable.  The dependent variable for these questions was students’ successful 
educational experiences, which I operationalized as: plan to enroll in required program courses 
during the spring 2017 semester, intention to complete the program, and likelihood of 
recommending the program to others.  These were measured on a Likert scale from 1 (strongly 
disagree) to 5 (strongly agree).   
Independent variables.  The independent variables were the elements of the CoI 
framework – social presence, cognitive presence, and teaching presence.  Each were examined as 
isolated variables and a unique index score was developed for each one during the data analysis 
process. 
Analysis for question one.  In order to determine if there was a statistically significant 
relationship between students’ successful educational experience and each element of the CoI 
framework, I ran a multiple regression analysis.  According to Cronk (2016), multiple regression 
was the best tool of analysis for this question because I attempted to discover the relationship 
between students’ successful educational experience through each element of the CoI 
framework.  My variables met the first two assumptions of a multiple regression analysis, which 
were that there be a single dependent variable (students’ perception of a successful educational 
experience) and that there be two or more independent variables (social presence, cognitive 
presence, and teaching presence).  According to Laerd Statistics (2015), multiple regression rests 
on several other assumptions that were tested: 
1.   There was independence of residuals  
2.   All variables were related to one another linearly 
3.   Data showed homoscedasticity of residuals 
4.   Data did not show multicollinearity 
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5.   There were not significant outliers, high leverage points, or highly influential 
points 
6.   Residuals were normally distributed. 
Research question two. Do perceptions of higher levels of social, cognitive, and 
teaching presence correlate with increased likelihood of program retention? 
Dependent variable.  The dependent variable for this question was the likelihood of 
program retention. In order to collapse the categories and make the data dichotomous and 
mutually exclusive, I applied a non-contiguous split.  This allowed me to treat Likert-scaled 
responses of one or two as no responses and four and five as yes responses.  Neutral responses (a 
3 response on a 1-5 scale) were removed from data analysis.  According to Tabachnick and 
Fidell (2007), not more than 5-10% of data should be removed without calling into question the 
reliability of the analysis.  Neutral responses that are removed should be minimal compared to 
the overall number of responses. 
Independent variable.  The independent variables were the elements of the CoI 
framework – social presence, cognitive presence, and teaching presence.  All three were 
examined as isolated variables and a unique index score was developed for each one during the 
data analysis process. 
Analysis for question two.  A logistic regression was the best tool of analysis for this 
question because I attempted to predict program retention from each element of the CoI 
framework. According to Cronk (2016), logistic regression rests on several assumptions: 
1.   All variables are interval-scaled.  
2.   The variables are related to one another linearly. 
COMMUNITY OF INQUIRY    
 
44
3.   The dependent variables should have a normal distribution around the prediction 
line due to the binary nature of the data. 
4.   There should be a normal distribution for all variables.  
5.   Dichotomous variables can serve as independent variables. 
Foltz (2015) says binary data do not have a normal distribution.  Probabilities also have different 
shapes and are often not linear.  
A logistic regression was used to determine the likelihood that the independent variables 
(social, cognitive and teaching presence) predicted the dependent variable (retention). Due to the 
binary nature of the data, a normal distribution was not expected, ruling out other regression 
methods of data analysis (Foltz, 2015). An estimated regression equation was solved to 
determine the estimated probability that social, cognitive, and teaching presence correlate with 
increased likelihood of program retention (Foltz, 2015). 
Role of the Researcher 
 I completed this research in partial fulfillment of a Doctor of Education degree.  In 
addition to being a graduate student, I am a faculty member in the College of Education at the 
university where this research was conducted.  I teach in the Master of Arts in Teaching program 
at a regional campus and online in the ESOL endorsement program.  I have three sections of 
online courses and several other hybrid classes as part of my teaching load.  Online education is 
pertinent to my work at the university, which is why I was particularly interested in the results of 
this research.  This research helps me improve my own understanding of students’ perceived 
online experiences.   
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Research Ethics 
To ensure the protection of the participants in this study, and to comply with university 
policy and procedures, I submitted the appropriate IRB form to the university committee for 
review and approval prior to data collection.  Because this project required only that students fill 
out the online survey, I assumed that participation would not be a source of stress for 
participants. Additionally, all participants completed the survey voluntarily and could stop at any 
time; they participated without coercion or the risk of a penalty in their coursework.  All 
participants’ names remain confidential.  Data have been stored on a secured flash drive that will 
be stored in a locked cabinet at the regional university office for three years after completion of 
the study, at which time it will be securely deleted. 
In order to minimize any potential researcher biases that resulted from my employment at 
the university or from my enrollment as a student where the research was conducted, several 
safeguards were in place.  I did not include any of my current or past online students in this 
research.  I also did not include anyone from my cohort in the doctoral program, primarily 
because they did not fit my participant profile, but also to avoid coercion of response.  When I 
ran my data analysis, I worked with a statistician to minimize any personal bias I might have 
brought to the interpretation of the data.  Finally, I worked with a dissertation committee of 
faculty who were committed to reviewing my research and questioning assumptions that 
demonstrated bias or professional conflict. 
Potential Implications of the Research 
This study stands to inform the field in several different ways.  First, I used the CoI 
survey in a different setting and with a smaller sample size than had been previously done.  
Results from my factor analysis were compared to the results of by Arbaugh et al. (2008) and 
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Bangert (2009) to contribute to the validation of this tool.  Second, the data from this study show 
the relationship between social, cognitive, and teaching presence and students’ perceived 
educational experience at this university.  Aggregated results will be shared with the School of 
Business, College of Education, and Seminary so that they are aware of the elements their 
students indicated as influential in their overall perceived educational experience.  These data 
may be informative as these three programs plan ongoing professional development for their 
faculty who teach online courses.  The administration of this survey was also an avenue beyond 
course evaluations for student voice with regard to their educational experience.  It is important 
for instructors of online courses to have an understanding of the educational experience of their 
students.  This research contributes a new piece to their understanding from the students’ 
perspective and may allow online instructors to be more responsive to the elements of online 
courses students in their programs value.  Last, these data determined if the elements of the CoI 
framework correlate with the likelihood of program retention.  These data could be used to help 
inform the three programs’ planning for their current and future cohorts of students.  
  
COMMUNITY OF INQUIRY    
 
47
CHAPTER 4 
Results 
Introduction 
The purpose of this study was to understand students’ experiences in hybrid and online 
graduate-level programs at a small, Christian university and the impact of their experiences on 
retention in their program.  Utilizing the CoI framework, I conducted quantitative research to 
explore these topics.  This chapter reports on the data collected from the CoI survey.  I began my 
analysis of data by conducting a factor analysis to ensure that the tool was reliable and valid, 
even when used in a different setting and with a smaller sample size than in previous research 
(Arbaugh et al., 2008; Bangert, 2009).  Additionally, a factor analysis enabled me to determine if 
the three additional questions formed an independent scale to examine educational experience.  
Then I tested the data assumptions associated with the multiple regression; the multiple 
regression model was created to answer research question one.  Finally, a logistic regression was 
run in order to determine if the three elements of the CoI framework could be used as predictors 
of program retention to answer research question two. 
Participants 
 The CoI survey was sent to 384 graduate-level students enrolled in online or hybrid 
classes during the fall 2016 semester.  The collection window was open from November 14, 
2016 through December 16, 2016.  An initial invitation was sent to students by their program 
chair and a follow up invitation was sent to students on November 30, 2016.  Survey data were 
collected from 104 students, however, only 97 respondents completed the survey.  The other 
seven students discontinued the survey at various portions, providing incomplete data.  Table 1 
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shows the distribution of the sample across programs.  The largest number of respondents were 
from the Doctor of Ministry (DMin) Program.  
Table 1 
Program Demographics 
Program Frequency Percent 
DBA 
MEd 
EdD 
Reading Endorsement 
Pre-AL 
Pro-AL 
MDiv 
MA - Min Leadership 
MA - Spiritual Form 
DMin 
Dual 
unidentified 
Total 
17 16.3 
2 1.9 
12 11.5 
1 1.0 
3 2.9 
5 4.8 
13 12.5 
6 5.8 
6 5.8 
28 26.9 
1 1.0 
10 9.6 
104 100.0 
 
Table 2 shows the age distribution of respondents.  The largest percentage of respondents were 
between the ages of 35 to 44 years of age.  
Table 2 
Participant Age 
 Frequency Percent 
18 to 24 
25 to 34 
35 to 44 
45 to 54 
55 to 64 
65 to 74 
Prefer not to answer 
Total 
2 1.9 
28 26.9 
37 35.6 
21 20.2 
13 12.5 
2 1.9 
1 1.0 
104 100.0 
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Table 3 shows the gender distribution of respondents.  There were more female than male 
respondents.  
Table 3 
Participant Gender 
 Frequency Percent 
Female 
Male 
Total 
57 54.8 
47 45.2 
104 100.0 
 
Table 4 shows the employment status of respondents.  The majority of respondents were working 
full-time jobs.   
Table 4 
Participant Employment Status 
 Frequency Percent 
Employed, working full-time 
Employed, working part-time 
Not employed, looking for work 
Not employed, not looking for work 
Retired 
Total 
78 75.0 
14 13.5 
2 1.9 
7 6.7 
3 2.9 
104 100.0 
Scale Performance 
 It was important to test scale reliability and validity to ensure that the survey performed 
in the way it was designed when administered to a different population.  Ideally, I would have 
liked a 10:1 ratio of participants to survey items.  My study had 104 respondents, which is well 
below Kass and Tinsley’s (1979) recommendation of 5-10 respondents per item.  Cronbach’s 
Alpha scores from Arbaugh et al. (2008) and Bangert (2009) were compared to my data to 
ascertain if they aligned.  For this study, three additional questions were added to the survey and 
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were tested for internal reliability (Table 5).  The following section reports the results of the 
factor analysis.  
Table 5 
Educational Experience Questions 
Factor analysis.  Factor analysis does not directly answer either of my research 
questions, however it was important to conduct in order to compare data from this study to 
previous research.  This was done to ensure that survey items loaded correctly into scales 
designed to assess the CoI elements.  Furthermore, I needed to determine that the additional three 
questions formed their own scale to measure educational experience.  In order to test for 
reliability, I conducted a Kaiser-Mayer-Olkin (KMO) Measure of Sampling Adequacy.  The 
KMO is a measure that uses an index to show if there are linear relationships between the 
variables.  This test is used to determine if it is appropriate to conduct a factor analysis on the 
data set.  Laerd (2015) states that values between .60 and 1.00 indicate sampling adequacy and 
indicated that I could run a factor analysis.  The KMO was .895 for this study.  The Bartlett’s 
Test of Sphericity was statistically significant, c2(666) = 2791.464, p < .000.  These two tests 
indicated that a factor analysis was possible for this data set.  All factor analysis results appear in 
Appendix F. 
The Total Variance Explained chart indicated six to seven factors.  Sixty-five percent of 
variance was explained by those six to seven factors; however, a Scree Plot elbowed around 
35.  I plan to enroll in required program courses during the spring 2017 semester. 
36.  I intend to complete this program. 
37.  I would recommend this program to others. 
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three to four factors and then was a relative straight line.  This indicates that there were fewer 
factors based on the data than the Total Variance Explained chart indicated.   
In the Rotated Factor Matrix, the factor loads mirrored those found by both Arbaugh et 
al. (2008) and Bangert (2009).  This was very significant because it determined that the 
instrument was reporting data as it was designed to on the three scales measuring the CoI 
elements in valid and reliable ways.  Some of the items loaded on multiple factors, but the 
highest loadings indicated that social presence, cognitive presence, and teaching presence 
clumped together as separate factors as was expected based on the previous research using this 
survey.  Also, it was found that the three additional questions regarding educational experience 
loaded together, forming their own scale.  Though one item of those three also loaded with the 
cognitive presence factor, the highest factor loading was with the educational experience 
questions from the survey.  The items that loaded on more than one factor, along with the values 
from the Total Variance Chart, indicated there might be six to seven factors; the discrepancy 
between the tests can be attributed to the small sample size of this study.  Having established that 
the CoI survey was reliable and valid enabled me to move forward in a confident manner, 
believing that the data I collected represented an accurate measure of the CoI elements.  Also, it 
allowed me to compare those elements to the newly-created educational experience scale in 
order to answer my research questions.   
Scale reliability analysis.  In order to assess internal reliability of the scale, Cronbach’s 
Alpha was conducted for each scale.  Cronbach’s Alpha measures the internal consistency of 
each scale.  Values above 0.6 indicate that items within the scale demonstrate internal 
consistency.  The Cronbach’s Alpha results for this study mirror those found by both Arbaugh et 
al. (2008) and Bangert (2009) for three of the four scales as evidenced in Table 6.  These results 
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speak to the nature of the CoI survey and how well it was constructed.  Even with my small 
sample size, it proved to be valid and reliable.  This allowed me to answer my research 
questions.  A fourth scale was developed and utilized in this study to assess students’ educational 
experience.  Its Cronbach’s Alpha was .763.  The closer the Cronbach’s Alpha is to 1.0, the 
stronger its internal reliability (Cronk, 2016).   Results for the educational experience scale are 
also reported in Table 6. 
Table 6 
 
Comparison of Reliability 
 
 Social  
Presence 
Cognitive 
Presence 
Teaching 
Presence 
Educational 
Experience 
Arbaugh et al. .91 .95 .94 n/a 
Bangert .91 .95 .96 n/a 
Wheaton   .915   .918   .934 .763 
 
Social presence.  The nine survey items representing social presence demonstrated high 
reliability.  Cronbach’s alpha was found to be 0.915 for this scale (Table 7).  The Inter-Item 
Correlation Matrix show all items are in an appropriate range, i.e. lower than .3 or higher than .8 
(Tabachnick & Fidell, 2007).  In the Item-Total Statistics chart, all item Cronbach’s Alpha scores 
were between 0.895 and 0.912, indicating high reliability when responding to items on this scale.  
There were no individual item Cronbach’s Alpha values above 0.915, this scale’s Cronbach 
Alpha value, in the deleted item column, indicating that all items belonging to this scale 
contributed to its high reliability.  Individual Scale Item Statistics and Inter-Item Correlation 
Matrices appear in Appendix G. 
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 Table 7 
 
Scale Reliability – Social Presence 
Scale Item  Cronbach’s 
Alpha 
Cronbach’s 
Alpha Based 
on 
Standardized 
Items 
Number of 
Items 
Cronbach’s 
Alpha if Item 
Deleted 
Social 
Presence 
 .915 .918 9  
 SP1    .910 
 SP2    .912 
 SP3    .908 
 SP4    .900 
 SP5    .904 
 SP6    .895 
 SP7    .909 
 SP8    .909 
 SP9    .904 
 
Cognitive presence.  The twelve survey items representing cognitive presence 
demonstrated high reliability.  Cronbach’s alpha was found to be 0.918 for this scale (Table 8).  
The Inter-Item Correlation Matrix shows all items are in an appropriate range, i.e. lower than .3 
or higher than .8 (Tabachnick & Fidell, 2007).  In the Item-Total Statistics chart, all item 
Cronbach’s Alpha scores were between 0.906 and 0.917, which indicates high reliability when 
responding to items on this scale.  There were no individual item Cronbach’s Alpha values above 
0.918, this scale’s Cronbach Alpha value, in the deleted item column, indicating that all items 
belonging to this scale contributed to its high reliability. 
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Table 8 
Scale Reliability – Cognitive Presence 
Scale Item  Cronbach’s 
Alpha 
Cronbach’s 
Alpha Based 
on 
Standardized 
Items 
Number of 
Items 
Cronbach’s 
Alpha if Item 
Deleted 
Cognitive 
Presence 
 .918 .921 12  
 CP1    .914 
 CP2    .909 
 CP3    .908 
 CP4    .917 
 CP5    .915 
 CP6    .911 
 CP7    .906 
 CP8    .909 
 CP9    .908 
 CP10    .914 
 CP11    .909 
 CP12    .912 
 
Teaching presence.  The thirteen survey items representing teaching presence 
demonstrated high reliability.  Cronbach’s Alpha was found to be 0.934 for this scale (Table 9).  
The Inter-Item Correlation Matrix shows that all items are in an appropriate range, i.e. lower than 
.3 or higher than .8 (Tabachnick & Fidell, 2007).  In the Item-Total Statistics chart, all item 
Cronbach’s Alpha scores were between 0.934 and 0.924, which indicates high reliability when 
responding to items on this scale.  There were no individual item Cronbach’s Alpha values above 
0.934, this scale’s Cronbach Alpha value, in deleted item column, indicating that all items 
belonging to this scale contributed to its high reliability. 
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Table 9 
Scale Reliability – Teaching Presence 
Scale Item  Cronbach’s 
Alpha 
Cronbach’s 
Alpha Based 
on 
Standardized 
Items 
Number of 
Items 
Cronbach’s 
Alpha if Item 
Deleted 
Teaching 
Presence 
 .934 .937 13  
 TP1    .927 
 TP2    .929 
 TP3    .929 
 TP4    .930 
 TP5    .928 
 TP6    .928 
 TP7    .928 
 TP8    .924 
 TP9    .930 
 TP10    .926 
 TP11    .927 
 TP12    .930 
 TP13    .934 
 
Educational experience.  The three survey items representing educational experience 
demonstrated moderate to high reliability.  Cronbach’s alpha was found to be 0.763 for this scale 
(Table 10).  The Inter-Item Correlation Matrix shows all items to be in an appropriate range, i.e. 
lower than .3 or higher than .8 (Tabachnick & Fidell, 2007).  In the Item-Total Statistics chart, all 
item Cronbach’s Alpha scores were between 0.601 and 0.726, which indicates high reliability 
when responding to items on this scale.  There were no individual item Cronbach’s Alpha values 
above 0.763, this scale’s Cronbach Alpha value, in the deleted item column, indicating that all 
items belonging to this scale contributed to its high reliability. 
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Table 10 
Scale Reliability – Educational Experience 
Scale Item  Cronbach’s 
Alpha 
Cronbach’s 
Alpha Based 
on 
Standardized 
Items 
Number of 
Items 
Cronbach’s 
Alpha if Item 
Deleted 
Educational 
Experience 
 .763 .780 3  
 EdEx1    .698 
 EdEx2    .726 
 EdEx3    .601 
 
Research Question One: Multiple Regression 
 Multiple regression examines the relationship of two or more independent variables with 
the dependent variable.  This statistical test was selected to answer research question one because 
I wanted to ascertain the relationship between the elements of the CoI framework (social 
presence, cognitive presence, and teaching presence) and students’ perception of a successful 
educational experience.  I assessed the assumptions and the multiple regression was run for 
social presence, cognitive presence, and teaching presence on educational experience in order to 
determine the degree in which the independent variables explained the variation in the dependent 
variable.  This answered my first research question: 
Research question one.  What is the relationship between the elements of the CoI 
framework and students’ perception of a successful educational experience in hybrid and 
online graduate-level programs at a small, Christian university? 
a.   What is the relationship between social presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
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b.   What is the relationship between cognitive presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university? 
c.   What is the relationship between teaching presence and students’ perception of a 
successful educational experience in hybrid and online graduate-level programs at 
a small, Christian university?   
 The multiple regression model requires that several assumptions be met for valid model 
interpretation.  The following multiple regression model summary follows the formatting 
described by Laerd (2015).  Results from multiple regression assumption tests appear in 
Appendix H. 
Assumption 1 – there is one single dependent variable (continuous level measurement).  
The dependent variable in this study was students’ perceptions of a successful educational 
experience.  Each survey item was measured on an ordinal Likert scale.  The items were 
combined to form a simple additive index, and the resulting index analytically treated as 
approaching an approximate interval scale. 
Assumption 2 – there are two or more independent variables (continuous or nominal level 
measurement). There were three independent variables in this study: social presence, cognitive 
presence, and teaching presence.  All were measured using items on an ordinal Likert scale.  An 
index was created for each of the independent variables.  Laerd (2015) allows for ordinal 
independent variable data if treated as either a continuous or a nominal variable in the multiple 
regression.  
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Assumption 3 – there is independence of residuals.  There was independence of residuals, as 
assessed by a Durbin-Watson statistic of 1.832.  Values for Durbin-Watson range from 0.000 to 
4.000.  Results approximating 2.000 indicate that there is no autocorrelation among the variables.   
Assumption 4 – linearity exists between the combination of IVs and DV and each 
quantitative IV and DV.  A scatterplot was used to mark the regression standardized residual 
plotted against the regression standardized predicted value.  Examination of the scatterplot 
revealed linearity as a result of no visually obvious curvilinear patterns. 
Assumption 5 – there is homoscedasticity of residuals.  There was homoscedasticity, as 
assessed by visual inspection of a plot of studentized residuals versus unstandardized predicted 
values. 
Assumption 6 – there is no multicollinearity.  Correlation matrices showed that all 
correlation coefficients were between .508 and .777.  Field (2009) states that none of the 
correlations among the independent variables should exceed .8 or .9.  Additionally, Tolerance 
scores were between .277 and .454.  Laerd (2015) states that Tolerance scores less than .1 
indicate multicollinearity.  VIF scores ranged between 2.205 and 3.608.  Laerd states that VIF 
greater than 10 indicates multicollinearity.  Based on these data, there were no issues with 
multicollinearity. 
Assumption 7 – there are no significant outliers, high leverage points, or highly influential 
points.  There was one outlier evident in the casewise diagnostics.  Laerd (2015) states that there 
should not be high numbers of individuals producing standardized residuals of  ±3 standard 
deviations.  The outlier in this study showed a standardized residual of -3.577.  This particular 
respondent answered consistently low in social, cognitive, and teaching presence.  Additionally, 
this respondent rated their educational experience very low.  There are many reasons for such 
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low responses in all areas.  It would be difficult to speculate regarding the causes.  With only one 
out of ninety-seven respondents appearing to be an outlier, this respondent’s data were not 
removed from the multiple regression model. 
Next, I examined the studentized deleted residuals to assess the residuals ±2.5 standard 
deviations.  In a normal distribution, no more than 5% of the residuals are expected to be outside 
of a normal distribution range.  My data showed that there were six students with ±2.5 standard 
deviations: 2.53599, -2.60593, -2.67599, -2.70508, -2.77083, and -4.00538.  That is 
approximately 6% of respondents.  Further invocation of the normal standard distribution rule 
indicates that only 1% of the residuals will fall outside of ±	  3 standard deviations.  That is the 
case in this research, with one respondent at -4.00538. 
Assumption 8 – there is normal distribution of residuals.  The Regression Standardized 
Residual histogram showed that there is a normal distribution with the mean and mode between 
0 and .5.  The Regression Standardized Residual P-P plot showed the points deviating slightly 
from the vertical line, but according to Laerd (2015), the residuals only need to be approximately 
normally distributed due to the robust nature of regression analysis.  The relative proximity of 
the points along the diagonal line indicate that the assumption of normality has been met. 
As a result of all assumptions having been met, I could proceed with the multiple regression 
model to determine the relationship between each element of the CoI framework and educational 
experience in order to answer my first research question.  Results will be reported here by 
examining the elements together, and in chapter 5 I will discuss the implications for research 
questions one a-c individually. 
Interpretation of results.  Field (2009) states that there should not be any correlations below 
.3 or above .8.  Table 11 shows the correlations are .508, .593, .594, .596, and .777.  This 
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indicates there is a moderate to strong positive correlation between the combination of social 
presence, cognitive presence, and teaching presence with educational experience.  In multiple 
regression, correlation is expected and desired among variables.  Correlations below .3 indicate 
there is no relationship among the variables, whereas correlations above .8 cause concern that 
multicollinearity is an issue among the variables.  Moderate-high correlations, as I found in my 
study, indicate strength in the relationships of the independent variables, no multicollinearity, 
and increased confidence in the positive relationships of the variables.   
Table 11 
Correlations 
 
Simple 
Additive 
Index_EdEx 
Simple 
Additive 
Index_TP 
Simple 
Additive 
Index_SP 
Simple 
Additive 
Index_CP 
Pearson 
Correlation 
Simple Additive 
Index_EdEx 
1.000    
Simple Additive 
Index_TP 
.596 1.000   
Simple Additive 
Index_SP 
.508 .593 1.000  
Simple Additive 
Index_CP 
.594 .777 .739 1.000 
 
Model summary results.  According to the Model Summary (Table 12), R2 is equal to .407, 
which means that nearly 41% of the variance of educational experience can be attributed to the 
combination of social, cognitive, and teaching presence for this sample beyond the mean model 
of educational experience.  The adjusted R2 was nearly 39% for this effect-size measure.  In 
other words, adjusted R2 is the number of predictors in the model that are being used to make a 
prediction about the amount of explained variance in the outcome for this population.   
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Table 12 
Model Summary  
Model R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics   
R Square 
Change 
F 
Change df1 df2 
 
Sig.F 
Change 
 
Durbin-
Watson 
1 .638a .407 .388 1.355 .407 21.270 3 93 .000 1.832 
a. Predictors: (Constant), Simple Additive Index_CP, Simple Additive Index_SP, Simple Additive Index_TP 
b. Dependent Variable: Simple Additive Index_EdEx 
 ANOVA results.  A factorial ANOVA was conducted to test all of the independent 
variables (social presence, cognitive presence, and teaching presence) to determine if there was 
statistical significance to reject the null hypothesis.  The null hypothesis was there was no 
relationship between the combination of social presence, cognitive presence, and teaching 
presence and that of educational experience. Results from the ANOVA (Table 13) indicate 
statistical significance with F(3, 93) = 21.270, p < .000; hence, the null hypothesis was rejected.  
The ANOVA shows that there is a relationship between the elements of the CoI framework and 
educational experience. 
Table 13 
ANOVA Results 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 117.177 3 39.059 21.270 .000b 
Residual 170.782 93 1.836   
Total 287.959 96    
 
a. Dependent Variable: Simple Additive Index_EdEx 
b. Predictors: (Constant), Simple Additive Index_CP, Simple Additive Index_SP, Simple Additive Index_TP 
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Model for unstandardized coefficients.  Table 14 is a summary of the regression 
coefficients; the average expected educational experience was 6.003 and all predictors 
contributed positively to the amount of variance. 
Table 14 
Coefficients 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
95.0% 
Confidence 
Interval for B 
B Std. Error Beta 
Lower 
Bound 
1 (Constant) 6.003 1.036  5.795 .000 3.946 
Simple Additive 
Index_TP 
.067 .026 .332 2.613 .010 .016 
Simple Additive 
Index_SP 
.038 .033 .138 1.167 .246 -.027 
Simple Additive 
Index_CP 
.061 .040 .234 1.542 .126 -.018 
a. Dependent Variable: Simple Additive Index_EdEx 
 In summary, the multiple regression analysis demonstrated that there is a positive 
statistical relationship between social presence, cognitive presence, and teaching presence and 
students’ perception of a successful educational experience in hybrid and online graduate-level 
programs at a small, Christian university. 
Research Question Two:  Logistic Regression 
In order to ascertain the effect of social presence, cognitive presence, and teaching 
presence on the likelihood of program retention as determined by students’ educational 
experience, a binomial logistic regression was performed.  This was done in order to answer my 
second research question:  
Research question two.  Do perceptions of higher levels of social, cognitive, and 
teaching presence correlate with increased likelihood of program retention?   
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A logistic regression model required that the model was a good fit for the data before it 
was analyzed to determine if social, cognitive, and teaching presence could be predictors of 
program retention, when viewed as educational experience.  The following logistic regression 
model summary follows the formatting described in Laerd (2015).   
Missing data.  There were 104 respondents.  Seven respondents had missing data.  I 
imputed data for respondents missing data based on a model of modes.  Table 15 shows the 
respondent numbers and the values used to replace the missing data while conducting this 
logistic regression. 
Table 15 
Observations with Replaced Missing Data 
Observation EdEx SP CP TP 
Respondent 3 1.000 35.000 50.000 53.847 
Respondent 17 1.000 35.000 50.000 53.847 
Respondent 18 1.000 35.000 50.000 53.847 
Respondent 22 1.000 35.000 50.000 53.847 
Respondent 48 1.000 35.000 50.000 53.847 
Respondent 80 1.000 35.000 50.000 53.847 
Respondent 89 1.000 34.000 49.00 50.000 
 
After imputing the missing data, the correlations were similar to those found in the 
multiple regression using n = 97.  For the logistic regression, the correlations are in Table 16. 
Table 16 
Correlation Matrix 
Variables SP CP TP 
SP 1.000   
CP 0.592 1.000  
TP 0.776 0.739 1.000 
Note:  Correlations differ slightly from multiple regression correlations due to data imputation for missing values 
listed in Table 11. 
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 Goodness of fit.  The Hosmer-Lemeshow goodness of fit test was used to analyze the 
suitability of the model for predicting the categorical outcome.  Using this test, it is not desirable 
to have results show statistical significance because such results would indicate a poorly-fitting 
model at predicting categorical outcomes.  The Hosmer-Lemeshow test was not significant (p = 
.997, when a = .05), indicting that the model was not a poor fit.  
The logistic regression model was statistically significant, c2(3) = 15.980, p < 0.001.  
This indicates that it was a good fit for the data. 
Outcome variance.  The model explained between 14.2% (Cox and Snell R2) and 59.5% 
(Nagelkerke R2) of the variance in educational experience when predicted by the inputs.  
Therefore, examining social, cognitive, and teaching presence is not a conclusive way to predict 
retention when viewed as educational experience.  Table 17 reports the goodness of fit statistics. 
Table 17 
Goodness of Fit Statistics 
Statistic Independent Full 
Observations 104 104 
Sum of Weights 104.000 104.000 
df 103 100 
-2 Log (Likelihood) 28.694 12.752 
R2 (McFadden) 0.000 0.556 
R2 (Cox and Snell) 0.000 0.142 
R2 (Nagelkerke) 0.000 0.589 
AIC 30.694 20.752 
SBC 33.339 31.330 
Iterations 0 7 
 
Model significance.  The logistic regression model was a good fit for the data and was 
found to be statistically significant; however, social presence, cognitive presence, and teaching 
presence are not significant as predictors for educational experience.  Table 18 lists the model 
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parameters.  This table corroborates the results indicated by the goodness of fit statistics.  
Examination of the Wald Chi-Square and odds ratios indicate that the odds of high social, 
cognitive, and teaching presence being able to predict educational experience leading to retention 
is the same as if there was low presence for each of those elements.  In other words, the odds of 
the elements predicting retention are virtually the same if the degree of perceived social, 
cognitive and teaching presence are high or low.   
Table 18 
Model Parameters 
      95% CI for Odds 
Ratio 
Source  B SE Wald  p Odds 
Ratio 
Lower  Upper  
SP 0.029 0.141 0.043 0.836 1.030 0.781 1.357 
CP 0.275 0.282 0.950 0.330 1.316 0.758 2.285 
TP 0.066 0.164 0.161 0.688 1.068 0.774 1.474 
Intercept -11.750 5.365 4.798 0.029    
  
 Examination of the Collinearity Diagnostic (Table 19) reveals that the condition index 
scores for dimensions 2-3 are moderate and dimension 4 is high, which indicates there may be an 
issue with multicollinearity.  The variance proportions for Dimension 3 show that the Simple 
Additive Index for Teaching Presence (50%) and the Simple Additive Index for Social Presence 
(43%) are near the threshold for multicollinearity.  Dimension 4, the Simple Additive Index for 
Teaching Presence (49%) and the Simple Additive Index for Cognitive Presence (99%), 
indicates multicollinearity.  However, based on the literature, though distinct, there is some 
degree of overlap with these factors, as can be expected when used with psychological constructs 
(Anderson & Garrison, 1995; Garrison & Arbaugh, 2007; Swan, 2005a; Vygotsky, 1978).  Also, 
the factor analysis revealed three distinct measures for these elements of the CoI framework, 
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refuting multicollinearity.  Finally, the correlation matrix for social presence, cognitive presence, 
and teaching presence did not reveal linear relationships among the CoI elements.  For these 
reasons, I concluded that multicollinearity was not an issue for these variables. 
Table 19 
Collinearity Diagnostic 
Model Dimension Eigenvalue 
Condition 
Index 
                                      Variance Proportions 
(Constant) 
Simple 
Additive 
Index_TP 
Simple 
Additive 
Index_SP 
Simple 
Additive 
Index_CP 
1 1 3.971 1.000 .00 .00 .00 .00 
2 .015 16.230 .75 .01 .29 .00 
3 .011 19.350 .14 .50 .43 .01 
4 .004 33.092 .10 .49 .27 .99 
 
  In summary, a logistic regression was used to answer research question two, which 
sought to determine if higher levels of social, cognitive, and teaching presence were correlated 
with increased likelihood of program retention.  The analysis suggests that the regression model 
was a good fit for the data and was statistically significant; however, the amount of variance does 
not make it an accurate way to predict educational experience or retention. 
Conclusion 
 The results of this analysis were very clear.  A factor analysis verified the validity and 
reliability of the CoI survey when used on the small sample in this study.  Additionally, a fourth 
scale was found to demonstrate internal reliability for educational experience.  The multiple 
regression analysis answered research question one and revealed a positive relationship between 
each element of the CoI framework and students’ perceived educational experiences.  Logistic 
regression analysis revealed that a statistically significant model was created, but the amount of 
            a. Dependent Variable: Simple Additive Index_EdEx 
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variance determined it was not useful to answer research question two regarding the correlation 
of the CoI elements with the likelihood of program retention. 
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CHAPTER 5 
Discussion and Conclusions 
Introduction 
 The goal of this study was to explore the CoI framework to ascertain its usefulness in 
explaining students’ educational experiences in hybrid and online graduate programs at a small, 
Christian university.  Specifically, this study involved a factor analysis to verify the validity and 
reliability of the survey used to measure the elements of the CoI framework for this particular 
population, a multiple regression to determine the relationship between CoI elements and 
graduate-level students’ perceptions of their educational experience, and a logistic regression to 
determine if the CoI could be utilized as a predictor of program retention.  
Summary of Findings 
  In this chapter, I critique the findings of these tests and discuss their implications for 
practitioners and academic administrators.  Additionally, I discuss the limitations of the study 
and suggest areas for future research.  
 Tool reliability and validity.  The CoI survey instrument designed by Arbaugh et al. 
(2008) demonstrated high reliability and sound factor structure.  Even when used with a very 
small population (n=97), it yielded Cronbach’s Alpha scores very similar to those previously 
found by Arbaugh et al. (2008) and Bangert (2009), as seen in Table 6.   This is significant 
because these findings support those of other researchers and contribute to the literature 
supporting this tool as a viable means of evaluating the CoI framework.  It also bolsters the 
validity of interpretations made from these results.  Additionally, the three added questions 
related to students’ educational experience formed their own scale.  Because of this, I was able to 
explore my research questions by having a valid means of examining educational experience.  
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The importance of this finding for the study should not be underestimated.  With a reliable 
instrument, it improves the likelihood of my making valid inferences from the social presence, 
cognitive presence, and teaching presence constructs and their combined and individual 
relationships with educational experience.  Additionally, I was able to use these constructs to 
determine if they were a good fit for predicting program retention. 
 Impact of CoI elements on perception of educational experience.  The following 
discussion will answer research question one:  What is the relationship between the elements of 
the CoI framework and students’ perceptions of a successful educational experience in hybrid 
and online graduate-level programs at a small, Christian university?  For the purpose of clarity, 
questions one a-c will be answered in descending order based on the strongest relationship to 
educational experience as reported in chapter 4.  Knowing that the results of the multiple 
regression indicated all the elements of the CoI were positively related to educational experience, 
I re-examined the raw data for questions falling into each CoI category to determine if they could 
help paint a clearer picture of what these graduate-level students considered important.   
 1c - Teaching presence.  Comparing the standardized coefficient betas to elements of the 
CoI framework to students’ perceived educational experiences reveals that teaching presence 
made the highest positive contribution (b = .332), as evidenced in Table 20.   
Table 20 
Positive Relationship to Educational Experience in Order of Contribution 
Model 
Standardized Coefficients 
Beta 
1 Simple Additive Index_TP .332 
Simple Additive Index_CP .234 
Simple Additive Index_SP .138 
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The positive relationship that teaching presence had on students’ educational experiences 
indicates that students from this sample value instructors’ active presence throughout their 
courses.  This aligns with research indicating a high correlation between teaching presence and 
student satisfaction (Shea, Li, & Pickett, 2006; Garrison & Arbaugh, 2007).  
There were thirteen questions related to teaching presence and respondents selected from 
an ordinal response scale (1=Strongly Disagree to 5=Strongly Agree).  Table 21 shows how 
respondents answered those questions.   
Table 21 
Raw Data - Teaching Presence 
 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
Agree Strongly 
Agree 
n Weighted 
Average 
1.  The instructor clearly 
communicated important 
course topics. 
0.00% 
0 
3.06% 
3 
6.12% 
6 
42.86% 
42 
47.96% 
47 
98 4.36 
2.  The instructor clearly 
communicated important 
course goals. 
0.00% 
0 
2.04% 
2 
4.08% 
4 
54.08% 
53 
39.80% 
39 
98 4.32 
3.  The instructor provided 
clear instructions on how to 
participate in course learning 
activities. 
0.00% 
0 
3.06% 
3 
8.16% 
8 
41.84% 
41 
46.94% 
46 
98 4.33 
4.  The instructor clearly 
communicated important due 
dates/time frames for learning 
activities. 
1.02% 
1 
3.06% 
3 
4.08% 
4 
35.71% 
35 
56.12% 
55 
98 4.43 
5.  The instructor was helpful in 
identifying areas of agreement 
and disagreement on course 
topics that helped me to learn. 
2.04% 
2 
5.10% 
5 
22.45% 
22 
44.90% 
44 
25.51% 
25 
98 3.87 
6.  The instructor was helpful in 
guiding the class towards 
understanding course topics in 
a way that helped me to clarify 
my thinking. 
0.00% 
0 
6.12% 
6 
13.27% 
13 
43.88% 
43 
36.73% 
36 
98 4.11 
7.  The instructor helped to 
keep course participants 
engaged and participating in 
3.06% 
3 
9.18% 
9 
14.29% 
14 
34.69% 
34 
38.78% 
38 
98 3.97 
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The weighted averages of nine of the thirteen questions were above 4.00, showing that 
students perceived strong teaching presence in the classes they were enrolled in during the fall 
2016 term. The other four questions had weighted averages very close to 4.00: 3.87, 3.97, 3.83, 
and 3.98.   
I have grouped this set of questions into three specific areas: communication, facilitation, 
and feedback.  Questions 1-4 focus on clear communication.  These students wanted an 
instructor who communicates the expectations of the course clearly, which includes 
communicating due dates and course goals.  They also wanted clear instruction detailing how to 
participate in course activities.  Questions 5-11 related to facilitation, and ask about instructors 
who share content knowledge, draw participants into discussions, ensure that discussions stay 
on-topic, and focus discussions on critical issues students need to learn.  Questions 12-13 related 
productive dialogue. 
8.  The instructor helped keep 
the course participants on task 
in a way that helped them to 
learn. 
0.00% 
0 
9.18% 
9 
13.27% 
13 
42.86% 
42 
34.69% 
34 
98 4.03 
9.  The instructor encouraged 
course participants to explore 
new concepts in this course. 
1.02% 
1 
2.04% 
2 
10.20% 
10 
35.71% 
35 
51.02% 
50 
98 4.34 
10.  Instructor actions reinforce 
the development of a sense of 
community among course 
participants. 
0.00% 
0 
7.14% 
7 
13.27% 
13 
41.84% 
41 
37.76% 
37 
98 4.10 
11.  The instructor helped to 
focus discussion on relevant 
issues in a way that helped me 
to learn. 
1.02% 
1 
4.08% 
4 
7.14% 
7 
50.00% 
49 
37.76% 
37 
98 4.19 
12.  The instructor provided 
feedback that helped me to 
understand my strengths and 
weaknesses relative to the 
course’s goals and objectives. 
1.02% 
1 
14.29% 
14 
11.22% 
11 
49.96% 
47 
25.51% 
25 
98 3.83 
13.  The instructor provided 
feedback in a timely fashion. 
3.06% 
3 
7.14% 
7 
12.24% 
12 
43.88% 
43 
33.67% 
33 
98 3.98 
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to instructor feedback.  The data indicate that these students valued feedback that was timely and 
that helped them understand both the strengths and weaknesses of their work in relation to the 
course objectives.  The findings related to these two items are significant.  Question twelve, 
which asked students if the instructor provided feedback on their strengths and weaknesses 
related to the course goals received not only the highest number of disagree answers of this 
section, but the highest number of disagreements on the survey.  Ambrose, Bridges, and DiPietro 
(2010) state that for students to implement changes suggested in feedback, they need to go 
through a cycle of targeted practice using or applying a newly acquired skill or understanding, 
specific feedback on their effort, and opportunity for further practice in relation to the same skill 
or understanding. Without opportunities to reengage in what Ambrose et al. identify as high-
quality practice after receiving feedback, students are less likely to demonstrate improvement.  
This sentiment aligns with the findings of Black and Wiliam (1998), who state that feedback 
“should give each pupil guidance on how to improve, and each pupil must be given help and an 
opportunity to work on improvement” (p. 144).  Future studies should focus on how instructors 
can improve their formative feedback throughout their courses so students can understand their 
progress and have further opportunities for practice.   When instructors demonstrated teaching 
presence in these ways, the student responses in this data set indicate a positive educational 
experience.   
The finding that teaching presence had the strongest relationship to educational 
experience was not surprising, as it corroborated research that online students want teachers who 
will be instructional leaders in their online classes (Garrison et al., 2010; Phirangee et al., 2016).  
Carr (2000) portrays the graduate-level student as someone older with varied personal and 
professional responsibilities.  The limited time that kind of student has to pursue education 
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perhaps serves as one explanation of the strong relationship between teaching presence and 
educational experience.  The strong statistical relationship leads me to consider that these 
students want the time they spend in their online class to be crafted and led by an effective 
instructor.  When the instructor takes the lead in guiding the class through the learning 
objectives, these students may feel more satisfied with their learning experience than if they 
learn independently or with class peers without instructor intervention.  The positive relationship 
between teaching presence and students’ perception of a successful educational experience also 
shows that receiving timely feedback was important for student academic success.  All of these 
components of teaching presence, including communication, facilitation, and feedback, were 
valued by students in this study. 
 1b - Cognitive presence.  Cognitive presence was the second highest factor of the CoI 
framework to show a positive relationship to students’ perceived educational experience (b = 
.234).  The raw data for questions related to cognitive presence appear in Table 22.   
To reiterate, within the CoI framework, cognitive presence is not associated with learning 
outcomes, but rather with the presence of higher order thinking (Garrison et al., 2001).  
Respondents answered twelve questions regarding cognitive presence.  These survey items can 
be grouped into three categories: interest, active learning, and application.  I found it intriguing 
that more students gave neutral responses for the questions related to cognitive presence than 
they did for the questions related to teaching presence or social presence.  It makes me wonder if 
students are afforded the time to practice metacognition throughout their program to evaluate the 
depth of their own cognitive engagement with course material.   
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Table 22 
 Raw Data - Cognitive Presence 
 
 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
Agree Strongly 
Agree 
n Weighted 
Average 
23.  Problems posed increased 
my interest in course issues. 
2.06% 
2 
5.15% 
5 
23.71% 
23 
49.48% 
48 
19.59% 
19 
97 3.79 
24.  Course activities piqued my 
curiosity. 
1.03% 
1 
4.12% 
4 
15.46% 
15 
56.70% 
55 
22.68% 
22 
97 3.96 
25.  I felt motivated to explore 
content related questions. 
1.03% 
1 
1.03% 
1 
9.28% 
9 
67.01% 
65 
21.65% 
21 
97 4.07 
26.  I utilized a variety of 
information sources to explore 
problems posed in this course. 
0.00% 
0 
4.12% 
4 
9.28% 
9 
50.52% 
49 
36.08% 
35 
97 4.19 
27.  Brainstorming and finding 
relevant information helped me 
to resolve content related 
questions. 
0.00% 
0 
5.15% 
5 
21.67% 
21 
51.55% 
50 
21.65% 
21 
97 3.90 
28.  Online discussions were 
valuable in helping me 
appreciate different 
perspectives. 
0.00% 
0 
8.25% 
8 
13.40% 
13 
42.27% 
41 
36.08% 
35 
97 4.06 
29.  Combining new information 
helped answer questions raised 
in course activities. 
1.03% 
1 
3.09% 
3 
12.37% 
12 
63.92% 
62 
19.59% 
19 
97 3.98 
30.  Learning activities helped 
me to construct 
explanations/solutions. 
0.00% 
0 
3.09% 
3 
9.28% 
9 
65.98% 
64 
21.65% 
21 
97 4.06 
31.  Reflection on course 
content and discussions helped 
me understand fundamental 
concepts in this class. 
0.00% 
0 
4.12% 
4 
9.28% 
9 
52.58% 
51 
34.02% 
33 
97 4.16 
32.  I can describe ways to test 
and apply knowledge created in 
this course. 
0.00% 
0 
0.00% 
0 
16.49% 
16 
59.79% 
58 
23.71% 
23 
97 4.07 
33.  I have developed solutions 
to course problems that can be 
applied in practice. 
1.03% 
1 
 
2.06% 
2 
11.34% 
11 
57.73% 
56 
27.84% 
27 
97 4.09 
34.  I can apply the knowledge 
created in this course to my 
work or other non-class related 
activities. 
0.00% 
0 
2.06% 
2 
7.22% 
7 
41.24% 
40 
49.48% 
48 
97 4.38 
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Future studies might investigate classroom practices that increase metacognition to determine if 
increased time spent in these activities has impacts on perceptions of cognitive presence on the 
CoI survey. 
It comes as no surprise that students may be more likely to engage in high cognitive 
demands if they are interested in the subject.  Items 23-25 inquired about students’ interest 
connected to course activities and the use of questioning strategies to pique curiosity in course 
topics.  This aligns with the theoretical underpinnings of Bloom’s Taxonomy, which involves the 
use of questioning to move students through different levels of higher-order thinking (Bloom, 
1956).  Questions, problems, and course activities all contributed to stirring up interest in 
respondents. 
 Questions 26-31 asked students about active learning, engagement, and participation.  
These items allowed students in this study to rate how important their active participation in 
course activities was in helping them think deeply about the course content.  Surprisingly, only 
one question in this section of the survey related directly to course discussions, which did not 
align with the research that emphasized how conversations with peers was a significant factor 
leading to cognition (Anderson & Garrison, 1995; Swan, 2005a; Wei et al., 2012; Zhao et al., 
2014).  The cognition questions align strongly with Dewey’s (1910) practical inquiry model, 
which explains a process of reflective thinking that students in this study resonated with based on 
their positive responses to questions regarding cognitive presence as it relates to their overall 
educational experience.  
1a - Social presence.  Though social presence showed a statistically significant positive 
relationship to students’ educational experiences, I did not expect that of the three CoI elements, 
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it would be the least important to students (b = .138).  The results from the social presence items 
are reported in Table 23.  
Table 23 
Raw Data - Social Presence 
  
I predicted social presence would have been higher, based on the literature that points to 
learning as a social activity (Bandura, 1986; Gunawardena & Zittle, 1997; Swan, 2003, 2005a).  
Zhan and Mei (2013) found that social presence was higher in face-to-face classes, which may be 
 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
Agree Strongly 
Agree 
n Weighted 
Average 
14.  Getting to know other 
course participants gave me a 
sense of belonging in the 
course. 
2.06% 
2 
5.15% 
5 
13.40% 
13 
32.99% 
32 
46.39% 
45 
97 4.16 
15.  I was able to form distinct 
impressions of some course 
participants. 
2.06% 
2 
3.09% 
3 
6.19% 
6 
50.52% 
49 
38.14% 
37 
97 4.20 
16.  Online or web-based 
communication is an excellent 
medium for social interaction. 
6.19% 
6 
14.43% 
14 
24.74% 
24 
42.27% 
41 
12.37% 
12 
97 3.40 
17.  I felt comfortable 
conversing through the online 
medium. 
3.09% 
3 
7.22% 
7 
8.25% 
8 
47.42% 
46 
34.02% 
33 
97 4.02 
18.  I felt comfortable 
participating in course 
discussions. 
0.00% 
0 
5.15% 
5 
13.40% 
13 
45.36% 
44 
36.08% 
35 
97 4.12 
19.  I felt comfortable 
interacting with other course 
participants. 
1.03% 
1 
4.12% 
4 
8.25% 
8 
49.48% 
48 
37.11% 
36 
97 4.18 
20.  I felt comfortable 
disagreeing with other course 
participants while still 
maintaining a sense of trust. 
2.06% 
2 
7.22% 
7 
6.19% 
6 
64.95% 
63 
19.59% 
19 
97 3.93 
21.  I felt that my point of view 
was acknowledged by other 
course participants. 
0.00% 
0 
4.12% 
4 
7.22% 
7 
59.79% 
58 
28.87% 
28 
97 4.13 
22.  Online discussion helped 
me to develop a sense of 
collaboration. 
3.09% 
3 
5.15% 
5 
20.62% 
20 
49.48% 
48 
21.65% 
21 
97 3.81 
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explained by students’ abilities to use body language and countenances as a way to interpret 
word meaning.  However, Zhan and Mei found the correlation between social presence and 
student satisfaction to be greater in the online format, which indicate the need to increase 
students’ perceptions of social presence online in order to increase learner attitudes and learning.  
In my examination of the raw data, I noticed trends related to students feeling connected 
(questions 14-15, 22), their acceptance of online as a viable learning option (questions 16-17), 
and their level of comfort related to participation (questions 18-21).  Overall, these data indicate 
that students felt connected to one another and felt like they were able to form distinct 
impressions of classmates, which is the heart of this element in the CoI framework.  Garrison et 
al. (2000) postulated that being seen and seeing others as “real people” was an important element 
of learning.  Not surprising, though disheartening, was students’ response to question 16.  That 
question asked students to identify the degree that they thought online communication was an 
excellent medium for social interaction.  Research is plentiful regarding the popularity of online 
learning (Alexander et al., 2014; Lee & Choi, 2011, 2013; Moore & Fetzner, 2009; U.S. 
Department of Education, National Center for Educational Statistics, 2014; U.S. Department of 
Education, National Center for Education Statistics, 2016) but online communication was not 
perceived by these students as an excellent medium for social interaction.  To be fair, perhaps 
these results, where 45.36% of the respondents gave a neutral or negative response, were due to 
the qualifying word excellent within the question.  Had the question been stated differently and 
used a word such as viable, satisfactory, or acceptable, perhaps respondents would have agreed 
more with the question.  This may be an area for future research.   
Overall, respondents felt comfortable participating with the learning community and even 
felt comfortable disagreeing with others, while still maintaining a sense of trust (question 20).  I 
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feel this is significant, because it shows that these students felt a sense of community that is 
sufficiently robust to withstand healthy discussion.  That sometimes involves disagreements, but 
being able to voice disagreements and still sense trust is a sign that the online programs whose 
students participated in this study have done an admirable job building a sense of community and 
social presence among their students.   
While social presence may have ranked lowest in relationship to educational experience, 
I do wonder if the significance of the learning community is not fully understood in this study?  
If students had previous interactions with one another, whether through face-to-face interactions 
or previous online classes, they may have formed relationships that allowed for the types of 
comfortable interaction represented in this data.  Future studies may want to look deeper into the 
relationship between social presence and a cohesive learning community to understand more 
fully their impact on educational experience.  Perhaps the cohesiveness exhibited by the 
communities in this study was related to the fact that many of the programs contained a hybrid 
component.  Would similar results be found in programs lacking face-to-face interaction or at the 
start of the programs before relationships develop? 
Predicting retention.  In an attempt to determine if the elements of the CoI framework 
could be used in a predictive way to determine retention, I conducted a logistic regression.  The 
following discussion answers research question two: Do perceptions of higher levels of social, 
cognitive, and teaching presence correlate with increased likelihood of program retention?   
From the start of my data analysis, I began to question my methodology.  Using the index 
of educational experience to examine program retention was fraught with some basic problems.  
Three questions on the survey were combined to create the educational experience index (Table 
24).  The first question asked about continuation into the next term of the program.  The second 
COMMUNITY OF INQUIRY    
 
79
question inquired about respondents’ intent to complete their program.  The third question, 
however, was about the likelihood of recommending the program to others.  While it was 
relevant to assess their educational experience, assuming that the program would not be 
recommended if they had not enjoyed the experience, it did not pertain specifically to retention.  
I began to wonder if the educational experience index was a sound means of assessing retention.  
After careful consideration of my findings, I came to believe that my educational experience 
index was not sufficient.   
Table 24 
Raw Data - Educational Experience 
 
 I did run the logistic regression as planned, using social, cognitive, and teaching presence 
as my independent variables.  I used the educational experience index, including data from 
questions 35-37, as my independent variable that predicted the likelihood of program retention. 
The logistic regression demonstrated that the model was a good fit for the data that I used.  In 
other words, the model itself was statistically significant, c2(3) = 15.980, p < 0.001.  However, 
though the model is sound, it should not be used to predict retention because of the range of 
pseudo-explained variance.  The Cox and Snell R2 and Nagelkerke R2 produced a range to 
describe pseudo-explained variance of the independent variables (social, cognitive and teaching 
 Strongly 
Disagree 
Disagree Neither 
Agree nor 
Disagree 
Agree Strongly 
Agree 
n Weighted 
Average 
35.  I plan to enroll in required 
program courses during the 
spring 2017 semester. 
2.06% 
2 
 
1.03% 
1 
4.12% 
4 
17.53% 
17 
75.26% 
73 
97 4.63 
36.  I intend to complete this 
program. 
0.00% 
0 
1.03% 
1 
2.06% 
2 
11.34% 
11 
85.57% 
83 
97 4.81 
37.  I would recommend this 
program to others. 
1.03% 
1 
2.06% 
2 
4.12% 
4 
27.84% 
27 
64.95% 
63 
97 4.54 
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presence) on the dependent variable (likelihood of program retention).  Unfortunately, that range 
was between 14.2%-59.5%, which is too large to make any kind of definitive statement 
regarding the correlation of the CoI elements with program retention or educational experience.  
In other words, it is the equivalent of flipping a coin to determine student dropout.  This outcome 
makes sense because there are many reasons students decide to continue in a program or drop 
out.  While social presence, cognitive presence, and teaching presence contribute to our 
understanding of students’ educational experiences, they cannot be used as a means of predicting 
anything as complex as program retention.  
Implications for Practitioners  
 The results of this study suggest several implications for educators.  First, the results 
remind us that students have opinions regarding teaching and learning in the online environment 
and practitioners should take the time to listen to their preferences.  Instructors can be responsive 
to the preferences of each particular group of learners if they ask regularly for feedback about 
what is working and what can be improved throughout the online class.  Not only does this 
empower students to take some ownership of the course, but it allows faculty members to make 
modifications that may produce higher levels of cognitive presence.  While it is not possible to 
meet all student requests, feedback showing trends or changes that would benefit the class as a 
whole should be taken into consideration.  Accommodations enable instructors to differentiate 
the curriculum or delivery to meet individual needs.  The opportunity for students to give some 
feedback, even if the instructor cannot accommodate all the possible requests, still allows 
students to voice concerns and the instructor to communicate that their concerns have been 
heard.  This study has shown that the CoI survey is a reliable way to gather data regarding 
students’ online experience.  Knowing that social, cognitive, and teaching presence all 
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contributed positively to the educational experience of the participants in this study might 
indicate specific areas of focus for educators working with other online students. 
 A second important implication of this study is for faculty to recognize that students 
prefer their instructors to be present and active in their online courses.  Online courses need not 
be independent learning opportunities for students where the instructor only speaks into the 
process through assignment feedback.  Rather, online forums provide an avenue for instructors to 
share their content expertise with students and engage with them in the learning process.  As 
Phirangee et al. (2016) found, students prefer faculty to facilitate online discussions.  This study 
yielded similar findings as the respondents ranked teaching presence as having the highest 
positive relationship to educational experience.  Take heart, colleagues!  Online students want 
you to be an active member of the learning community. 
 Another important implication for educators is that they need to increase their skill and 
practice related to giving students timely feedback.  Formative feedback is an important element 
of the educational process.  Darling-Hammond (2008) states that formative assessment should be 
used as a diagnostic tool and that effective educators use constant feedback as a means of 
scaffolding instruction for students.  Formative feedback ought to point out areas of strength and 
growth related to course content and outcomes as well as areas for improvement.  Helping 
students understand not only where they need to improve, but giving them the tools to improve is 
sound educational practice.  Nicol and Macfarlane-Dick (2006) indicate that formative feedback 
should be used as a gauge for students to understand their progress rather than a final grade that 
will indicate success or failure. 
 Finally, educators need to stay current.  As Generation X (students between 35-50 years 
old at the time of writing) are replaced in graduate programs by Millennials (students between 
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18-34 years old at the time of writing), online learning will likely experience a shift.  Millennials 
are more accustomed to technology and its use as a means of social interaction.  It will be a 
worthwhile endeavor to continue studying the relationship between the elements of the CoI 
framework and students’ perceived educational experience to test the results found in this study.  
It is possible that social presence will be a larger contributor to educational experience as a 
generation of learners who use social media as a significant means of communication with one 
another enroll in graduate-level online programs. Instructors will need to be prepared to leverage 
students’ social media savvy in the learning environment. 
Implication for Academic Administrators  
This study has several implications for academic administrators.  One significant 
implication is that the CoI survey is a highly reliable tool.  It can be used as a way to collect data 
and consistently compare programs across campus with regard to social, cognitive, and teaching 
presence.  There was a gap in the research when trying to compare retention and attrition in 
online programs (Simpson, 2013).  While these data cannot be used for retention specifically, 
they can provide a uniform means of understanding students’ experiences in online programs.  
Another implication for academic administrators is that data from this study and others, 
using the CoI instrument, may provide topics and areas of interest for professional development.  
For example, teaching presence is a significant factor in students’ educational experience.  
Professional development that focuses on formative feedback, discussion facilitation, and ways 
to communicate clearly in online coursework can lead to increases in positive student 
experiences.  To develop improvements in cognitive presence, faculty could learn ways to 
engage students in metacognition practices to increase the time students spend thinking about 
their own learning processes.  Development opportunities to teach instructors varied tools for 
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increasing social presence may increase cohesiveness and community, especially in totally online 
courses and programs.  Areas for professional development related to the CoI framework will be 
interesting to research to see what impact, if any, they have in influencing students’ perceptions 
of their educational experiences.   
Limitations of the Research 
 As with all research, there were a number of limitations associated with this study.  The 
most obvious limitation is that there are many factors related to educational experience and by 
choosing to use the CoI framework, I examined only social, cognitive, and teaching presence.  
While this framework showed, through multiple regression, that its elements demonstrate a 
positive relationship to educational experience, there are many other factors related to students’ 
educational experience that are unaccounted for in this study.   
A second limitation in this study was the operationalization of retention to answer 
research question two.  During the logistic regression analysis, it became apparent that the 
educational experience index was not specifically focused on retention.  It included a question 
asking if students would recommend the program to others.  In hindsight, I could have created a 
separate retention index.  This might have included additional retention-specific questions to 
ensure that those questions would form a separate scale in a factor analysis so that an index could 
be created to measure program retention.  This design flaw serves as a limitation. 
A third limitation was that not all assumptions for the logistic regression were examined, 
specifically the linearity of the continuous variable.  Out of necessity, unverified assumptions 
play a role in research in all academic fields; in this case, future researchers who use the CoI 
perhaps should re-examine the elements of the CoI framework using a larger sample size than I 
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did and should test all assumptions in order to rule out definitively the ability of the CoI elements 
to be a predictor of retention.   
  An additional limitation was the small research sample in this study.  I surveyed 
graduate-level students in programs from three departments at a small university.  I had a 
population of 384 students.  Of those, I received survey results from only 25% of them.  While 
the results from the factor analysis were especially impressive given this small number of 
respondents, certainly research is stronger and results are more generalizable when the response 
rate is larger.   
A final limitation of this research involves the use of a self-report survey.  Data are based 
on students’ perceptions, which are multifaceted.  Students in the same class may perceive the 
educational experience differently based on a number of factors such as their degree of content 
knowledge, learning preferences, and cultural upbringing.  Disaggregating demographic data to 
account for some of these elements might be a worthwhile endeavor, especially because some of 
the programs in this study involve international students who may place different priorities on 
social, cognitive, and teaching presence. 
Suggestions for Future Study 
 This study generated several areas for further research.  The most obvious one is the need 
to explore further the complexities of graduate-level online retention.  Research shows that 
though enrollment in online courses continues to increase, the attrition rate continues to be high 
(Allen & Seaman, 2013; Carr, 2000; Lee & Choi, 2011; Park, Perry, & Edwards, 2011; Tello, 
2007).  The need remains to have not only a valid means of collecting retention and/or attrition 
data that is consistent across online programs, but that can also be used to compare universities 
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with each other.  Understanding the cause for high attrition rates in online learning will be 
important for universities in order to increase graduation rates. 
The solid results from both the factor analysis and multiple regression found herein 
indicate several potential areas for further research.  It would be interesting to conduct similar 
studies at other institutions to compare results of graduate-level, hybrid and online programs for 
a greater understanding of graduate-level students’ educational experiences.  Data could also be 
collected from undergraduate students enrolled in online courses to compare their educational 
experiences with those of graduate-level students to ascertain similarities and differences 
between the two populations.  Another interesting use for this research is to continue utilizing the 
CoI instrument to see if, over time, as Millennials age and enroll in graduate-level programs, 
students’ perceptions regarding the elements of the CoI framework are similar or different from 
those of previous generations.  Finally, it was beyond the scope of this particular research, but 
the following model was built from the multiple regression in this study to predict the 
educational experience score of a student regardless of their program when using similar 
demographics (𝑦 = 6.003 + .038 SP + .061 CP + .067 TP + e).  Research in this area may yield 
some interesting findings. 
Conclusions  
In conclusion, this study sought to answer two research questions.  The answer to the first 
research question was that social presence, cognitive presence, and teaching presence all had a 
positive relationship with students’ perceived educational experiences as measured using the CoI 
survey and assessed using multiple regression.  Teaching presence had the most significant 
relationship and social presence had the least, though still positive, relationship to educational 
experience.  Unfortunately, the answer to the second research question was that the elements of 
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the CoI framework were not good predictors for program retention as seen by the wide variance 
in the logistic regression.  14.2%-59.5% of the variance of program retention was explained by 
social presence, cognitive presence and teaching presence.  That is too large of a range to be able 
to say anything conclusive regarding their impact as predictors.  An additional outcome of this 
study was further validation of the CoI survey as a reliable tool to assess students’ perceived 
educational experiences.  It aligned well with the findings of other researchers even when used in 
a small study such as this one. 
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APPENDICES	  
Appendix A: Factor Pattern Matrix (Arbaugh et al., 2008, p. 135) 
 Components 
Teaching 
Presence 
Social  
Presence 
Cognitive 
Presence 
Teaching Presence 
1 The instructor clearly communicated important 
course topics. 
0.826 0.088 0.067 
2 The instructor clearly communicated important 
course goals. 
0.877 -0.021 0.046 
3 The instructor provided clear instructions on 
how to participate in course learning activities. 
0.592 0.246 -0.035 
4 The instructor clearly communicated important 
due dates/time frames for learning activities. 
0.611 0.078 0.040 
5 The instructor was helpful in identifying areas 
of agreement and disagreement on course topics 
that helped me to learn. 
0.579 0.162 -0.138 
6 The instructor was helpful in guiding the class 
towards understanding course topics in a way 
that helped me to clarify my thinking. 
0.575 0.091 -0.281 
7 The instructor helped to keep course 
participants engaged and participating in 
productive dialogue. 
0.633 0.149 -0.160 
8 The instructor helped keep the course 
participants on task in a way that helped them to 
learn. 
0.579 0.042 -0.285 
9 The instructor encouraged course participants to 
explore new concepts in this course. 
0.523 0.099 -0.233 
10 Instructor actions reinforce the development of 
a sense of community among course 
participants. 
0.569 0.174 -0.176 
11 The instructor helped to focus discussion on 
relevant issues in a way that helped me to learn. 
0.425 0.146 -0.374 
12 The instructor provided feedback that helped me 
to understand my strengths and weaknesses 
relative to the course’s goals and objectives. 
0.649 -0.123 -0.201 
13 The instructor provided feedback in a timely 
fashion. 
0.513 -0.025 -0.103 
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Social Presence 
14 Getting to know other course participants gave 
me a sense of belonging in the course. 
0.050 0.619 -0.233 
15 I was able to form distinct impressions of some 
course participants. 
0.172 0.473 0.013 
16 Online or web-based communication is an 
excellent medium for social interaction. 
-0.181 0.674 -0.226 
17 I felt comfortable conversing through the online 
medium. 
-0.039 0.814 0.015 
18 I felt comfortable participating in course 
discussions. 
0.109 0.788 0.005 
19 I felt comfortable interacting with other course 
participants. 
0.286 0.701 0.038 
20 I felt comfortable disagreeing with other course 
participants while still maintaining a sense of 
trust. 
0.103 0.620 -0.034 
21 I felt that my point of view was acknowledged 
by other course participants. 
0.319 0.556 0.025 
22 Online discussion helped me to develop a sense 
of collaboration. 
0.047 0.561 -0.340 
Cognitive Presence 
23 Problems posed increased my interest in course 
issues. 
-0.099 0.172 -0.785 
24 Course activities piqued my curiosity. 0.064 0.070 -0.712 
25 I felt motivated to explore content related 
questions. 
0.082 -0.031 -0.770 
26 I utilized a variety of information sources to 
explore problems posed in this course. 
0.078 -0.158 -0.759 
27 Brainstorming and finding relevant information 
helped me to resolve content related questions. 
-0.106 0.130 -0.794 
28 Online discussions were valuable in helping me 
appreciate different perspectives. 
-0.096 0.286 -0.699 
29 Combining new information helped answer 
questions raised in course activities. 
0.101 0.043 -0.716 
30 Learning activities helped me to construct 
explanations/solutions. 
0.128 0.030 -0.732 
31 Reflection on course content and discussions 
helped me understand fundamental concepts in 
this class. 
0.008 0.237 -0.640 
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32 I can describe ways to test and apply knowledge 
created in this course. 
0.239 -0.097 -0.619 
33 I have developed solutions to course problems 
that can be applied in practice. 
0.147 0.026 -0.653 
34 I can apply the knowledge created in this course 
to my work or other non-class related activities. 
0.171 -0.041 -0.687 
Coefficient alpha 0.94 0.91 0.95 
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Appendix B:  Survey 
Directions: Please take a few moments to complete this survey.  This research is meant to 
increase understanding of the educational experience in graduate hybrid and/or online 
programs and determine if certain factors impact program retention.  Your participation is 
voluntary.  At the end of the survey, you have the option of entering your name in a drawing 
for one of five $25 Amazon gift cards.  Survey results will be kept separate from your name to 
protect your anonymity.  The survey should take approximately 10 minutes to complete and 
your time is appreciated.  
Please provide the following information: 
What 
program(s) are 
you enrolled 
in? 
DBA Reading 
Endorsement 
PreAL ProAL MEd  
EdD MDiv MAML MASF DMin  
Your gender is (mark one): Female Male 
What is your 
age? 
18-24          25-34          35-44          45-54          55-64           65-74 
75 or older 
What is your 
current 
employment 
status? 
Working full-time (40+ 
hours per week) 
Working part-time 
(less than 40 hours 
per week) 
Not working at this 
time 
Thinking about your current online or hybrid course(s), please rate each question based on 
how much you agree or disagree with the following statements. 
 Strongly  
Disagree 
Disagree Neither 
Agree 
nor 
Disagree 
Agree Strongly 
Agree 
1 The instructor clearly 
communicated important course 
topics. 
1 2 3 4 5 
2 The instructor clearly 
communicated important course 
goals. 
1 2 3 4 5 
3 The instructor provided clear 
instructions on how to participate in 
course learning activities. 
1 2 3 4 5 
4 The instructor clearly 
communicated important due 
dates/time frames for learning 
activities. 
1 2 3 4 5 
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5 The instructor was helpful in 
identifying areas of agreement and 
disagreement on course topics that 
helped me to learn. 
1 2 3 4 5 
6 The instructor was helpful in 
guiding the class towards 
understanding course topics in a 
way that helped me to clarify my 
thinking. 
1 2 3 4 5 
7 The instructor helped to keep 
course participants engaged and 
participating in productive 
dialogue. 
1 2 3 4 5 
8 The instructor helped keep the 
course participants on task in a way 
that helped them to learn. 
1 2 3 3 5 
9 The instructor encouraged course 
participants to explore new 
concepts in this course. 
1 2 3 4 5 
10 Instructor actions reinforce the 
development of a sense of 
community among course 
participants. 
1 2 3 4 5 
11 The instructor helped to focus 
discussion on relevant issues in a 
way that helped me to learn. 
1 2 3 4 5 
12 The instructor provided feedback 
that helped me to understand my 
strengths and weaknesses relative 
to the course’s goals and 
objectives. 
1 2 3 4 5 
13 The instructor provided feedback in 
a timely fashion. 
1 2 3 4 5 
14 Getting to know other course 
participants gave me a sense of 
belonging in the course. 
1 2 3 4 5 
15 I was able to form distinct 
impressions of some course 
participants. 
1 2 3 4 5 
16 Online or web-based 1 2 3 4 5 
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communication is an excellent 
medium for social interaction. 
17 I felt comfortable conversing 
through the online medium. 
1 2 3 4 5 
18 I felt comfortable participating in 
course discussions. 
1 2 3 4 5 
19 I felt comfortable interacting with 
other course participants. 
1 2 3 4 5 
20 I felt comfortable disagreeing with 
other course participants while still 
maintaining a sense of trust. 
1 2 3 4 5 
21 I felt that my point of view was 
acknowledged by other course 
participants. 
1 2 3 4 5 
22 Online discussion helped me to 
develop a sense of collaboration. 
1 2 3 4 5 
23 Problems posed increased my 
interest in course issues. 
1 2 3 4 5 
24 Course activities piqued my 
curiosity. 
1 2 3 4 5 
25 I felt motivated to explore content 
related questions. 
1 2 3 4 5 
26 I utilized a variety of information 
sources to explore problems posed 
in this course. 
1 2 3 4 5 
27 Brainstorming and finding relevant 
information helped me to resolve 
content related questions. 
1 2 3 4 5 
28 Online discussions were valuable in 
helping me appreciate different 
perspectives. 
1 2 3 4 5 
29 Combining new information helped 
answer questions raised in course 
activities. 
1 2 3 4 5 
30 Learning activities helped me to 
construct explanations/solutions. 
1 2 3 4 5 
31 Reflection on course content and 
discussions helped me understand 
fundamental concepts in this class. 
1 2 3 4 5 
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32 I can describe ways to test and 
apply knowledge created in this 
course. 
1 2 3 4 5 
33 I have developed solutions to 
course problems that can be applied 
in practice. 
1 2 3 4 5 
34 I can apply the knowledge created 
in this course to my work or other 
non-class related activities. 
1 2 3 4 5 
35 I plan to enroll in required program 
courses during the spring 2017 
semester. 
1 
 
2 3 4 5 
36 I intend to complete this program. 1 2 3 4 5 
37 I would recommend this program to 
others. 
1 2 3 4 5 
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Appendix C:  Letter to Participating Deans and Program Coordinators 
 Several months ago, you graciously invited me to conduct my doctoral dissertation 
research with your online students.  Thank you for partnering with me by sending a survey to 
students in your program.  I look forward to collecting and analyzing the data to see what it tells 
us about our students’ graduate hybrid and online experiences at George Fox University.  I am 
attaching the participant letter that you agreed to send to students for you to preview before I 
request you send it out next Monday.  In it, you will find the details of my study.  Specifically, 
my research questions are: 
1.   What is the relationship between the elements of the Community of Inquiry (CoI) 
framework and students’ perception of a successful educational experience in hybrid 
and online graduate programs at a small, Christian university? 
a.   What is the relationship between social presence and students’ perception of a 
successful educational experience in hybrid and online graduate programs at a 
small, Christian university? 
b.   What is the relationship between cognitive presence and students’ perception 
of a successful educational experience in hybrid and online graduate programs 
at a small, Christian university? 
c.   What is the relationship between teaching presence and students’ perception 
of a successful educational experience in hybrid and online graduate programs 
at a small, Christian university? 
2.   Do perceptions of higher levels of social, cognitive, and teaching presence correlate 
with increased likelihood of program retention? 
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I will analyze question one using a multiple regression and question two using a logistic 
regression to determine if the three elements of the Community of Inquiry framework, developed 
by Garrison, Anderson, and Archer (2001b) are predictors for both students’ perceptions of a 
successful educational experience and retention in the program. 
Below is a timeline and explanation of my data collection process: 
a.   On November 7, 2016 my dissertation chair, Dr. Karen Buchanan, and I received 
approval from the Institutional Review Board at GFU to collect data. 
b.   On November 14, 2016, I will send an e-mail to program directors to be 
forwarded to students enrolled in your program.  Please forward that e-mail as 
soon as possible to increase the window of my data collection.  The e-mail will be 
an invitation to students to participate in my research study.  Attached to the e-
mail will be a participant letter providing specific details of the study, their 
consent to participate, and a link to the electronic survey.  It is my desire that 
students only receive one invitation to the survey rather than multiple ones if they 
are enrolled in more than one program.  Should that be the case, I will notify you 
to exclude certain students from receiving the e-mail you forward.   
c.   On November 30th, I will send a second and final e-mail for you to forward to 
students encouraging those who have not participated to please complete the 
survey.  This will be sent to the same group of students who received the original 
invitation since the survey will be anonymous and we will not know who has 
completed it.  I know the end of the semester is a busy time for students, but I 
wanted them to have a majority of their fall courses completed so they can answer 
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the survey items related to their online experience.  Any encouragement you can 
give students to assist in my research by completing the survey is appreciated. 
d.   The data collection window will close on the last Friday of the semester, which is 
December 16, 2016. 
e.   During the months of January - March 2017, I will analyze the data and complete 
the dissertation process. 
f.   After my dissertation defense and approval, I will contact you to share the results 
of my research. 
Once again, thank you for allowing me to conduct my research within your departments.  
I am excited to see the results!  If you have specific questions about the administration of the 
survey, please don’t hesitate to contact me at kwheaton@georgefox.edu.  Additional questions 
regarding my research can be directed to my dissertation chair, Dr. Karen Buchanan, at 
kbuchanan@georgefox.edu 
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Appendix D:  Letter to Student Participants 
Title of Study: Social, Cognitive, and Teaching Presence: Impact on Hybrid and Online 
Graduate-Level Educational Experience and Retention 
Funding Source:  None 
IRB Approval: November 7, 2016 
Principal Researcher:  Kristi Wheaton, kwheaton@georgefox.edu 
Dissertation Chair: Dr. Karen Buchanan, EdD, kbuchanan@georgefox.edu 
Description of the Study:  Kristi Wheaton is a doctoral candidate at George Fox University 
completing this research in partial fulfillment of the requirements for a Doctor of Education 
degree.  The purpose of this research is to determine if the elements of the Community of Inquiry 
framework, which consist of social, cognitive and teaching presence, can be used as predictors of 
students’ perceptions of successful educational experience and program retention.  The study 
focuses on the experience of graduate students enrolled in hybrid and online programs at a small, 
Christian university. 
 If you agree to participate, you will complete a survey consisting of questions developed 
by Arbaugh, Cleveland-Innes, Diaz, Garrison, Ice, Richardson, and Swan (2008) intended to 
measure the elements of the Community of Inquiry framework.  Additionally, there will be a few 
demographic questions to be used during data analysis and three questions seeking to understand 
your overall program experience.  The data from the survey will be analyzed using both multiple 
and logistical regression in an effort to determine the predictive nature of the framework on 
students’ educational experience and retention.  The survey will take approximately five to ten 
minutes to complete.  
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Risks/Benefits to the Participant:  There may be minimal risk involved in participating in this 
study such as loss of time and confidentiality; however, all reasonable steps will be taken to 
protect identifying information you choose to share.  No identifying personal information will be 
sought on Survey Monkey unless you decide to enter your name in a drawing for one of five $25 
Amazon gift cards after completing the survey.  That information will be deleted when the data 
is downloaded for analysis and will only be used for the purpose of selecting gift card winners.  
Contact information will be securely shredded and deleted from Survey Monkey once the gift 
cards are awarded.  Whether or not you choose to enter the drawing for a prize, your responses 
will contribute to a better understanding of graduate students’ online experience.  The survey can 
be completed at your convenience.  If you have any questions or concerns regarding the 
risks/benefits of participating in this study, you may contact the researcher or her dissertation 
chair at the e-mail addresses listed above.  
Cost and Payment to the Participants:  There is no cost if you choose to participate in this 
research study.  Participation is voluntary and no payment will be provided.  The only incentive 
being offered is the opportunity to win one of five $25 Amazon gift cards that will be awarded in 
a random drawing held in the presence of this study’s dissertation chair.  Winners will be 
selected from survey completers who opt to provide their name and contact information. 
Confidentiality:  All results from this study will be kept strictly confidential.  All data will be 
deleted from Survey Monkey after it has been downloaded to the researcher’s computer for 
analysis.  Data will be stored on a secured flash drive.  Your name will not be used in the 
reporting of results, whether in publication or conference presentation.  Course instructors, 
department chairs, or program deans will not know the names of those who participate. 
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Participant’s Right to Withdraw from the Study:  You have the right to refuse to participate 
or to withdraw from the study at any point during the survey completion without penalty. 
 
I have read and fully understand this letter.  If I have any questions, I will contact the primary 
researcher or her dissertation chair prior to participation so that any further questions regarding 
this study or my participation in it can be answered.   
 
I understand that by completing this survey, I am giving my consent to participate in this study.   
 
If you elect to participate, please click on this link to access the survey:   
https://www.surveymonkey.com/r/BZ8ZLP8 
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Appendix E:  Follow-up Participant E-mail  
    
Thank you to all who have already completed the survey.  Your input is critical data in 
this research study.  Your response enables an analysis of factors related to graduate students’ 
educational experience and retention.  Your experience is important to give a complete picture of 
the online educational experience, so if you haven’t already responded, please take a few minutes 
to complete the survey.  It has taken an average of 4-5 minutes for those who have completed it 
thus far.  Your time is greatly appreciated. 
Attached is the participation letter that was previously sent to you by your program 
director; it gives a detailed description of the study.  The survey link is embedded at the end of 
this letter. 
Don’t forget, by completing the survey (and offering your contact information), you have 
the opportunity to win one of five $25 Amazon gift cards.  Winners will be notified in early 
January. 
  
COMMUNITY OF INQUIRY    
 
111
Appendix F: Factor Analysis Results 
 
Table F1 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy .895 
Bartlett's Test of Sphericity Approx. Chi-Square 2791.464 
df 666 
Sig. .000 
 
Table F2 
Total Variance Explained 
Factor 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Rotation Sums of Squared 
Loadings 
Total 
% of 
Variance Cum % Total 
% of 
Variance Cum % Total 
% of 
Variance Cum % 
1 16.59
3 
44.846 44.846 16.250 43.920 43.920 5.591 15.111 15.111 
2 2.883 7.792 52.638 2.574 6.956 50.875 5.279 14.268 29.380 
3 1.739 4.699 57.337 1.362 3.681 54.557 4.701 12.705 42.085 
4 1.491 4.031 61.368 1.137 3.073 57.630 3.381 9.138 51.223 
5 1.409 3.808 65.176 1.063 2.874 60.504 2.106 5.693 56.915 
6 1.207 3.262 68.438 .854 2.308 62.812 1.896 5.125 62.040 
7 1.054 2.850 71.287 .675 1.825 64.636 .961 2.596 64.636 
8 .935 2.526 73.813       
9 .815 2.203 76.017       
10 .749 2.025 78.042       
11 .726 1.963 80.005       
12 .654 1.767 81.772       
13 .554 1.496 83.268       
14 .526 1.421 84.690       
15 .513 1.385 86.075       
16 .487 1.316 87.391       
17 .460 1.243 88.634       
18 .450 1.217 89.851       
19 .410 1.108 90.959       
20 .376 1.016 91.975       
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21 .359 .971 92.946       
22 .293 .792 93.738       
23 .282 .763 94.501       
24 .252 .682 95.183       
25 .227 .612 95.795       
26 .214 .577 96.373       
27 .198 .534 96.907       
28 .168 .454 97.360       
29 .156 .421 97.781       
30 .139 .376 98.158       
31 .138 .374 98.532       
32 .123 .332 98.864       
33 .109 .295 99.160       
34 .097 .262 99.421       
35 .085 .231 99.652       
36 .069 .187 99.839       
37 .059 .161 100.000       
Extraction Method: Principal Axis Factoring. 
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Table F3 
Rotated Factor Matrix 
 
Factor 
1 2 3 4 5 6 7 
SP4 .831       
SP6 .807       
SP5 .754       
SP7 .704       
SP8 .647      .476 
SP3 .643       
SP9 .597     .344  
CP6 .548 .308 .428     
SP1 .428 .390  .376    
TP9  .760      
TP3  .670     .366 
TP5  .617 .464     
TP8  .601 .353  .335   
TP4  .591      
TP2  .566      
TP7  .565   .419 .312  
TP11  .564 .317 .355    
TP1  .500 .366 .408    
TP10 .301 .485 .302     
TP6  .473 .428     
CP11   .677     
CP12   .642     
CP8  .388 .613     
CP7   .575   .300  
CP3   .499 .482  .422  
CP10   .473     
CP2 .333  .462 .354    
CP5 .304  .427   .402  
CP1   .371     
EdEx3   .308 .702    
EdEx1    .676    
EdEx2    .619    
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CP9 .377 .305 .448 .470    
TP13     .663   
TP12  .333 .350  .625   
SP2 .427 .327    .535  
CP4   .318   .516  
 
Table F4 
Scree Plot 
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Appendix G:  Item Statistics and Inter-Item Correlation Matrices  
Table G1 
 
Item Statistics for Social Presence 
 
 Mean Std. Deviation N 
SP1 4.16 .986 97 
SP2 4.20 .849 97 
SP3 3.40 1.077 97 
SP4 4.02 1.000 97 
SP5 4.12 .832 97 
SP6 4.18 .829 97 
SP7 3.93 .857 97 
SP8 4.13 .716 97 
SP9 3.81 .939 97 
 
Table G2 
Inter-Item Correlation Matrix for Social Presence 
 SP1 SP2 SP3 SP4 SP5 SP6 SP7 SP8 SP9 
SP1 1.000         
SP2 .695 1.000        
SP3 .427 .425 1.000       
SP4 .493 .449 .699 1.000      
SP5 .444 .393 .595 .748 1.000     
SP6 .627 .601 .620 .762 .753 1.000    
SP7 .433 .377 .461 .549 .553 .663 1.000   
SP8 .484 .350 .443 .520 .548 .626 .695 1.000  
SP9 .517 .490 .641 .637 .563 .671 .449 .533 1.000 
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Table G3 
Item Statistics for Cognitive Presence  
 Mean Std. Deviation N 
CP1 3.79 .889 97 
CP2 3.96 .803 97 
CP3 4.07 .665 97 
CP4 4.19 .768 97 
CP5 3.90 .797 97 
CP6 4.06 .911 97 
CP7 3.98 .736 97 
CP8 4.06 .659 97 
CP9 4.16 .759 97 
CP10 4.07 .633 97 
CP11 4.09 .751 97 
CP12 4.38 .714 97 
 
Table G4 
Inter-Item Correlation Matrix for Cognitive Presence 
 CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 CP9 CP10 CP11 CP12 
CP1 1.000            
CP2 .557 1.000           
CP3 .554 .688 1.000          
CP4 .362 .384 .503 1.000         
CP5 .323 .400 .466 .474 1.000        
CP6 .428 .545 .543 .251 .368 1.000       
CP7 .567 .581 .599 .523 .512 .593 1.000      
CP8 .538 .537 .537 .327 .469 .619 .669 1.000     
CP9 .545 .558 .615 .358 .390 .648 .584 .583 1.000    
CP10 .378 .436 .433 .422 .428 .480 .383 .464 .560 1.000   
CP11 .481 .525 .508 .349 .503 .494 .569 .557 .502 .577 1.000  
CP12 .273 .446 .512 .383 .418 .492 .591 .570 .479 .399 .633 1.000 
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Table G5 
 
Item Statistics for Teaching Presence  
 
 Mean Std. Deviation N 
TP1 4.36 .736 98 
TP2 4.32 .652 98 
TP3 4.33 .757 98 
TP4 4.43 .799 98 
TP5 3.87 .927 98 
TP6 4.11 .860 98 
TP7 3.97 1.088 98 
TP8 4.03 .925 98 
TP9 4.34 .824 98 
TP10 4.10 .891 98 
TP11 4.19 .821 98 
TP12 3.83 1.005 98 
TP13 3.98 1.015 98 
 
Table G6  
 
Inter-Item Correlation Matrix for Teaching Presence 
 
 TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9 TP10 TP11 TP12 TP13 
TP1 1.000             
TP2 .708 1.000            
TP3 .659 .625 1.000           
TP4 .543 .489 .686 1.000          
TP5 .539 .514 .489 .537 1.000         
TP6 .637 .525 .482 .394 .627 1.000        
TP7 .529 .450 .463 .477 .579 .565 1.000       
TP8 .666 .548 .575 .526 .667 .670 .677 1.000      
TP9 .497 .529 .516 .545 .586 .470 .517 .568 1.000     
TP10 .604 .494 .516 .401 .566 .604 .641 .760 .542 1.000    
TP11 .584 .578 .561 .485 .509 .582 .618 .631 .588 .678 1.000   
TP12 .559 .494 .414 .453 .539 .523 .504 .549 .320 .503 .479 1.000  
TP13 .369 .399 .385 .443 .348 .357 .522 .484 .304 .458 .388 .653 1.000 
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Table G7 
 
Item Statistics for Educational Experience  
 
 Mean Std. Deviation N 
EdEx1 4.63 .795 97 
EdEx2 4.81 .507 97 
EdEx3 4.54 .765 97 
 
Table G8  
 
Inter-Item Correlation Matrix for Educational Experience 
 
 EdEx1 EdEx2 EdEx3 
EdEx1 1.000   
EdEx2 .474 1.000  
EdEx3 .571 .582 1.000 
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Appendix H:  Multiple Regression Assumptions 
 
Table H1 
Durbin-Watson Statistic 
     Change Statistics   
Model R R 
Square 
Adjusted 
R 
Square 
Std. 
Error of 
the 
Estimates 
R 
Square 
Change 
F 
Change 
df1 df2 Sig. F 
Change 
Durbin-
Watson 
1 .638a .407 .388 1.355 .407 21.270 3 93 .000 1.832 
a. Predictors: (Constant), Simple Additive Index_CP, Simple Additive Index_SP, Simple additive Index_TP 
b. Dependent Variable: Simple Additive Index_EdEx 
Table H2 
Scatterplot 
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Table H3 
Partial Regression Plot (Educational Experience and Social Presence) 
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Table H4 
Partial Regression Plot (Educational Experience and Cognitive Presence) 
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Table H5 
Partial Regression Plot (Educational Experience and Teaching Presence) 
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Table H6 
Correlations 
 
Simple 
Additive 
Index_EdEx 
Simple 
Additive 
Index_TP 
Simple 
Additive 
Index_SP 
Simple 
Additive 
Index_CP 
Pearson 
Correlation 
Simple Additive 
Index_EdEx 
1.000    
Simple Additive 
Index_TP 
.596 1.000   
Simple Additive 
Index_SP 
.508 .593 1.000  
Simple Additive 
Index_CP 
.594 .777 .739 1.000 
Sig. (1-tailed) Simple Additive 
Index_EdEx 
. .000 .000 .000 
Simple Additive 
Index_TP 
.000 . .000 .000 
Simple Additive 
Index_SP 
.000 .000 . .000 
Simple Additive 
Index_CP 
.000 .000 .000 . 
N Simple Additive 
Index_EdEx 
97 97 97 97 
Simple Additive 
Index_TP 
97 97 97 97 
Simple Additive 
Index_SP 
97 97 97 97 
Simple Additive 
Index_CP 
97 97 97 97 
 
Table H7 
Tolerance and VIF 
Model 
Collinearity Statistics 
Tolerance VIF 
1 (Constant)   
Simple Additive Index_TP .396 2.528 
Simple Additive Index_SP .454 2.205 
Simple Additive Index_CP .277 3.608 
a. Dependent Variable: Simple Additive Index_EdEx 
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Table H8 
Casewise Diagnosis 
Case Number Std. Residual 
Simple Additive 
Index_EdEx Predicted Value Residual 
15 -3.577 7 11.85 -4.847 
a. Dependent Variable: Simple Additive Index_EdEx 
 
Table H9 
Histogram 
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Table H10 
P-P Plot 
 
 
 
 
 
 
 
 
 
